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A STUDY OF THE EFFECTS OF TYPHOID FEVER AND 
ANTITYPHOID IMMUNIZATION ON PULMONARY 
TUBERCULOSIS 


HISTORY OF A TYPHOID FEVER EPIDEMIC AT THE 
TRUDEAU SANATORIUM 


LAWRASON BROWN, F. H. HEISE, S. A. PETROFF, anp GEORGE E. WILSON 
From the Trudeau Sanatorium, Trudeau, New York 


INTRODUCTION 


CORRECTION 


On page 680 figures 15a and c are transposed, as are figures 17a and c 
on page 682. 


typhoid fever, the reports of the occurrence of both typhoid fever and 
pulmonary tuberculosis in the same subject were based entirely upon 
macroscopic findings at autopsy, so that many cases undoubtedly were 
reported as being instances of the simultaneous occurrence of these two 
diseases when as a matter of fact they were either only one or the other. 
Since the year 1905 all medical literature available to us for review showed 
few reports in which the two diseases undoubtedly occurred together. 


HISTORY OF THE TYPHOID FEVER EPIDEMIC 


1. On August 15, 1917, a maid, E. M., had a chill and severe head- 
ache, and following this developed a typical attack of typhoid fever. 

2. Two days later, August 17, the statistician, D. R. B., who had 
had a slight pulmonary upset two weeks before, developed a fever 
717 
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A STUDY OF THE EFFECTS OF TYPHOID FEVER AND 
ANTITYPHOID IMMUNIZATION ON PULMONARY 
TUBERCULOSIS 


HISTORY OF A TYPHOID FEVER EPIDEMIC AT THE 
TRUDEAU SANATORIUM 


LAWRASON BROWN, F. H. HEISE, S. A. PETROFF, anp GEORGE E. WILSON 
From the Trudeau Sanatorium, Trudeau, New York 


INTRODUCTION 


An epidemic of typhoid fever occurred during August and September 
of 1917 at the Trudeau Sanatorium, and 13 patients and 2 maids de- 
veloped the disease. As 13 of these cases had pulmonary tuberculosis 
as well, and as all patients in the institution, as well as those admitted 
during the following three months, were given antityphoid immunization, 
it has seemed to us that a detailed study might be of interest and of 
help to others. 


THE SCARCITY OF REPORTS 


Previous to the discovery of the Widal reaction and the isolation of 
typhoid bacilli from the blood, feces and urine of those suffering from 
typhoid fever, the reports of the occurrence of both typhoid fever and 
pulmonary tuberculosis in the same subject were based entirely upon 
macroscopic findings at autopsy, so that many cases undoubtedly were 
reported as being instances of the simultaneous occurrence of these two 
diseases when as a matter of fact they were either only one or the other. 
Since the year 1905 all medical literature available to us for review showed 
few reports in which the two diseases undoubtedly occurred together. 


HISTORY OF THE TYPHOID FEVER EPIDEMIC 


1. On August 15, 1917, a maid, E. M., had a chill and severe head- 
ache, and following this developed a typical attack of typhoid fever. 

2. Two days later, August 17, the statistician, D. R. B., who had 
had a slight pulmonary upset two weeks before, developed a fever 
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which later proved to be a severe typhoid infection, from which he 
eventually died. 

3. On August 19, L. C., a patient who had been confined to her bed 
for some time on account of tuberculosis developed a higher fever than 
usual without corresponding pulmonary symptoms. Diagnosis was not 
made at this time, but later she developed a very severe attack of 
typhoid fever to which she finally succumbed. 

4. On August 20, one of the medical assistants, C. J., who had been 
going about his work with some fever, had used the same toilet as R. B. 
(the second case mentioned) and in fact had occasionally emptied his 
urinal and waited on him in other ways, feeling that he was immune 
through having had a previous attack of typhoid, developed a mild case. 

5. At the same time, August 20, R. H. B., a patient in a distant cot- 
tage, who was recovering from an “unresolved pneumonia,” became ill 


and had a moderately severe attack of typhoid fever 


6. On August 21, A. S., a patient with extensive active pulmonary 
tuberculosis, who occupied the same double room as L. C., developed a 
higher fever which ultimately proved to be typhoid. She had a severe 
attack but made a good recovery. | | 

7. On August 22, W. V. T., a patient with a well arrested lesion in his 
lungs, developed slight fever and ran a mild course of typhoid. 

8. On August 24, J. C., a patient with moderately advanced pulmo- 
nary tuberculosis who had had a recent small hemoptysis, began to have 
symptoms of typhoid and had a fairly severe and prolonged attack. 

9. On August 24, J. McC., a patient who had left the Sanatorium on 
August 7, developed symptoms of typhoid fever at his home, and had a 
conalaiatils severe attack, from which he recovered. 

10. On August 26, L. R., one of the workers at the Sanatorium, who 
had a well arrested moderately advanced tuberculosis, and had roomed 
with R. B., developed and ran a mild course of typhoid. 

11. On the same day, August 26, two patients, R. G. and (12) H. P., 
developed mild cases of typhoid. 

13. On August 28, C. H., a moderately advanced case of tubercu- 
losis, whose pulmonary condition had done very well, developed typhoid, 
which was complicated by hydropneumopericardium, from both of which 
he made a very good recovery. 

14. On August 29, R. E. B., a patient with fairly extensive pulmonary 
tuberculosis which had been active but a short time previously, de- 
veloped a fairly severe car~ of typhoid. 
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The prophylactic precautions which were taken with these cases and 
the antityphoid inoculations of practically all of the patients and em- 
ployees led us to believe that we were free from further danger of in- 
fection, when, on September 28, (15) Mrs. W., a maid who had come to 
work one day previously, developed fever and ran a mild course of 
typhoid. It was later learned that several other cases developed in the 
institution from which she had come, and her infection was not part 
of this local epidemic. 

After this no further cases of typhoid developed, though antityphoid 
inoculation of all incoming patients was continued until January, 1918. 


TREATMENT OF PATIENTS 


We deemed it wise in these cases to subject them to the usual typhoid 
regimen, emphasizing high caloric feeding (Coleman) and rest in the open 
air when possible. Patients out of doors were covered with gauze net- 
ting. A brief summary of the treatment follows: 

Prophylaxis. Disinfection of vessels, bed clothing, feces, urine, spu- 
tum, hands of attendants and rubber gloves. Vaccine to all exposed. 

General. Bed, careful nursing, ventilation, out of doors with netting. 

Hydrotherapy. Cold sponge (q.4 h.), omitted during night unless nerv- 
ous symptoms occurred, or demanded by fever above 102.6°. Tepid 
sponges used for those who could not stand cold sponges. 

_ Medicinal. Hydrochloric acid, min. x,p.c. Urotropin, gr. 5, three 
times daily as urinary antiseptic. Salt solution enema, q.2d. Alco- 
hol rub, a.m. and p.m. 

Diet.—Water ad lib. (forced if necessary to keep urine output up to 100 

ounces daily). | 


6.30 a.m. Milk, 8 ounces, with lactose, grams 5...............4. aeeawens 180 
8.00 a.m. Egg (80); slice toast (80); butter, grams x (75); milk, 8 ounces with 

lactose, grams 5 (180); cereal, 2 ounces with lactose grams 5(170). 585 

11.00 a.m. Milk, 8 ounces with lactose grams 5 (180) or egg nog (220) average. 200 
1.00 p.m. Mashed potatoes, 1 h. t.b.s. (20); egg 1; milk, 8 ounces witlr lac- 
tose, grams 5 (180); butter, grams 10 (75); ice cream, 3 h. t.b.s. 


4.00 p.m. Orange juice with albumin..................00cceeeeeeeeeeeee 60 
6.00 p.m. Milk toast (one slice) with milk, 4 ounces, and lactose, grams 5 
(180); milk, 8 ounces, with lactose, grams 5 (180); butter, grams 10 


8.00 p.m. Milk, 8 ounces, with lactose, grams 180 
2471 
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Slight variety given, with cocoa, buttermilk, grape juice, if desired. 
Calories in diet gradually increased and solid food added as temperature 
reached normal. 


PROPHYLAXIS 


As soon as the first diagnosis of typhoid fever was made measures 
were taken to isolate all suspicious and positive cases. For this pur- 
pose the infirmary for bed patients was used and none but suspected 
or proved typhoid cases were treated here. 

At this time also prophylactic inoculation of antityphoid vaccine, ob- 
tained from the New York State Laboratory, was begun. All patients 
and employees were inoculated with the exception of those tuberculous 
patients who had very extensive pulmonary involvement in an active 
stage. The activity of the disease was determined solely upon symp- 
.  tomatology. 

; In the majority of instances the initial dose consisted of 500 million 
- bacilli. The second and third doses, given ten and twenty days later 
respectively consisted of 1000 million bacilli. In some instances the 
initial dose consisted of 250 million bacilli to be followed later by 500 
and 750 million bacilli. In other instances four doses with a maximum 


: single dose of 1000 million were given. 
. All tuberculous patients receiving the inoculations were told to re- 
= frain from physical activity on the day of the inoculation. The em- 


ployees however continued with their work. 

There was little or no disinclination on the part of patients or em-— 
ployees to receive the antityphoid inoculation. 

As stated elsewhere strenuous endeavors were made to discover the 
source of infection, but these proved futile. The usual prophylactic 
precautions during treatment were rigidly carried out. The urine, feces, 
bedding and eating utensils were properly disinfected. All rooms at 
the infirmary were screened against flies and mosquitoes and when out- 
doors the patients were enclosed in mosquito netting. 


EPIDEMIOLOGY 


The search for the source of contagion was instituted at once.. We 
n communicated with the State Board of Health, which immediately 
sent its epidemiologist, Doctor Godfrey. The supervisor of health 
for this district, Doctor Munson, also came and with their aid an exhaus- 
tive search was made for the source of infection. 
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The second patient had been away one month before the onset of his 
disease but had no contact with any typhoid fever patient as far as we 
could discover. He had no contact with a number of the other typhoid 
cases in this epidemic and so was excluded as a possible source of 
infection. 

One of the nurses had had a gastro-intestinal upset while on her vaca- 
tion, but her blood and stools were negative, and she gave no history 
of having had typhoid fever. 

The first case, a maid, who had no known association with the second 
case, came down almost simultaneously. 

The water supply was of course examined, but as no one lives on the 
water-shed of the lake from which Saranac Lake village and Trudeau 
draw their water, and as only two cases of typhoid fever developed in 
Saranac Lake from March to October, 1917, both of which were clearly 
“imported” cases, and furthermore as all attempts to find typhoid 
bacilli in the water were unsuccessful, the water supply was excluded. 

Milk is used by almost every one at Trudeau, and naturally it fell 
under suspicion. Curiously, for a week or ten days at just about the 
time of infection the pasteurizing plant at the Sanatorium was out of 
order, and, owing to a scarcity of milk as well, was not used as fully as 
usual. No sickness had occurred among any of the employees at the 
dairy, and furthermore no cases of typhoid developed at a boarding house 
nearby where the same milk was used. No typhoid bacilli were found 
in the milk. . 

While these investigations were being carried out, careful search was 
made for a carrier. The blood and stools of the chef and all his kitchen 
assistants were examined and found negative. The waitresses were sub- 
jected to the same tests and were found negative. One maid was traced 
to Auburn, New York, and the state authorities there obtained speci- 
mens of her blood and feces which proved negative. Inasmuch as none 
of the help who ate only in the helpers’ dining room, and as no patient in 
the infirmary or in the “rest squad” (21 patients in all) developed ty- 
phoid, it appeared most likely that the source of the contagion was some 
infected article of food that was served only in the general dining room. 
We believe that many more patients were exposed to infection in the 
general dining room but that only a small percentage developed the 
disease. 
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BACTERIOLOGICAL AND SEROLOGICAL TECHNIQUE 


The methods used in our study are described in the following para- 
graphs: 

Blood cultures. Veal peptone broth containing 1 per cent glucose with 
a 0.5 per cent acid reaction was used in all suspected cases. Blood was 
withdrawn in. the usual way from the median basilic vein and inoculated 
into two flasks containing 150 cc. of the broth. Flask 1 received 2 cc. 
and flask 2 received 4 cc. of the blood. This was incubated for twenty- 
four to forty-eight hours and studied. If a positive growth was ob- 
tained it was subcultured on agar, sugar broth and Russell’s medium. 

Agglutinating tests were made with all the organisms isolated from the 
blood cultures, using rabbit’s serum highly immune for typhoid and 
para-typhoid, A and B. This serum was obtained from the State De- 
partment of Health at Albany. 

Cultures of feces. All cases suspected of being carriers were purged 
and a specimen of the stool obtained, which was brought to the labora- 
tory. A small portion was put in a 40 cc. test tube, containing 10 cc. 
of broth. It was well emulsified with a platinum wire and left in the 
incubator for several hours. At the end of that time a small quantity 
of the upper portion of this broth was diluted and smeared on three plates 
of Endo’s and on three plates of Krumwiede’s brilliant green medium, 
and these were incubated for twenty-four hours. Suspected colonies 
were fished out and subcultured on other media. Krumwiede’s brilliant 
green medium proved to be of greater value than Endo’s medium. 

The same agglutination tests were made with cultures obtained from 
the feces as with those obtained from the blood. 

Widal test—The bacillus typhosus obtained from the State Depart- 
ment of Health (marked Bender) was used for all the Widal tests. It was 
subcultured every day and only highly motile cultures were used. 
Sterile physiological salt solution was used for diluting the patient’s 
serum. Microscopic agglutination tests were made on the first few cases, 
but later this was replaced by the macroscopic method. The dilutions 
were 1-20, 1-40, 1-80, and 1-120. Agglutination was considered posi- 
tive when flake-like masses appeared in the tubes containing a dilution 
of 1-80, at the end of oneor twohours. This was adopted for the reason | 
that patients with tuberculosis and jaundice may sometimes give a 
positive agglutination reaction with a dilution of 1-40 or more. 
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THE TUBERCULOSIS: REVIEW OF LITERATURE 


That tuberculosis following typhoid fever, or typhoid fever compli- 
cating tuberculosis, usually meant a rather serious outcome was be- 
lieved by many of the older writers. Many also held that tuberculosis 
fairly frequently followed typhoid fever. Among those who were of 
this opinion were Laennec, Louis, Cornil, Liebermeister, Hutinel, Hanot, 

-Dieulafoy, Grancher, and others. 

However, on the other side were those who held that a natural an- 
tagonism existed between the two diseases and that the occurrence of one 
prevented the other. Among these may be mentioned Thirial, Rilliet, 
and Barthey, Perroud and others. Perroud was so strongly of this be- 
lief that he advocated the prevention of tuberculosis by inoculation with 
typhoid fever. 

Still others, like Villemin, were probably never fully convinced one 
way or another. 

For a summary of the literature and accounts of individual cases, 
references may be made to the theses written by Bobinet (1) and the 
inaugural dissertation of Heuschert (2). In the later literature an ex- 
cellent article by Dublin (3) shows that of a given number of people 
insured in the Metropolitan Life Insurance Company who had had 
typhoid fever the actual deaths after three years were twice the expected 
number and that the cause of death in 39 per cent was tuberculosis. 


ANTITYPHOID INOCULATION AND TUBERCULOSIS 


That prophylactic injection of typhoid bacilli would at times aggra- 
vate an existing chronic infection was recognized by some writers, and 
it was advocated that the inoculation should not -be given to the tuber- 
culous. However we have not reviewed any literature which spoke 
definitely of the aggravation of the tuberculous involvement by prophy- 
lactic inoculation against typhoid. On the other hand, some articles 
in the literature would advocate the treatment of some chronic infectious 
diseases, especially of the joints, by the administration of typhoid vac- 
cine. So as far as we know there is no concise report of the effect of 
typhoid fever or of antityphoid inoculation upon patients who are, or 
have been, suffering from clinical tuberculosis. At the present time we 
know of only two other instances in which typhoid fever occurred in 
epidemic form at tuberculosis sanatoria. One was in Maryland, the 
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BACTERIOLOGICAL AND SEROLOGICAL TECHNIQUE 


The methods used in our study are described in the following para- 
graphs: 

Blood cultures. Veal peptone broth containing 1 per cent glucose with 
a 0.5 per cent acid reaction was used in all suspected cases. Blood was 
withdrawn in the usual way from the median basilic vein and inoculated 
into two flasks containing 150 cc. of the broth. Flask 1 received 2 cc. 
and flask 2 received 4 cc. of the blood. This was incubated for twenty- 
four to forty-eight hours and studied. If a positive growth was ob- 
tained it was subcultured on agar, sugar broth and Russell’s medium. 

Agglutinating tests were made with all the organisms isolated from the 
blood cultures, using rabbit’s serum highly immune for typhoid and 
para-typhoid, A and B. This serum was obtained from the State De- 
partment of Health at Albany. 

Cultures of feces. All cases suspected of being carriers were purged 
and a specimen of the stool obtained, which was brought to the labora- 
tory. A small portion was put in a 40 cc. test tube, containing 10 cc. 
of broth. It was well emulsified with a platinum wire and left in the 
incubator for several hours. At the end of that time a small quantity 
of the upper portion of this broth was diluted and smeared on three plates 
of Endo’s and on three plates of Krumwiede’s brilliant green medium, 
and these were incubated for twenty-four hours. Suspected colonies 
were fished out and subcultured on other media. Krumwiede’s brilliant 
green medium proved to be of greater value than Endo’s medium. 

The same agglutination tests were made with cultures obtained from 
the feces as with those obtained from the blood. 

Widal test—The bacillus typhosus obtained from the State Depart- 
ment of Health (marked Bender) was used for all the Widal tests. It was 
subcultured every day and only highly motile cultures were used. 
Sterile physiological salt solution was used for diluting the patient’s 
serum. Microscopic agglutination tests were made on the first few cases, 
but later this was replaced by the macroscopic method. The dilutions 
were 1-20, 1-40, 1-80, and 1-120. Agglutination was considered posi- 
tive when flake-like masses appeared in the tubes containing a dilution 


of 1-80, at the end of one or twohours. This was adopted for the reason | 


that patients with tuberculosis and jaundice may sometimes give a 
positive agglutination reaction with a dilution of 1-40 or more. 
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THE TUBERCULOSIS: REVIEW OF LITERATURE 


That tuberculosis following typhoid fever, or typhoid fever compli- 
cating tuberculosis, usually meant a rather serious outcome was be- 
lieved by many of the older writers. Many also held that tuberculosis 
fairly frequently followed typhoid fever. Among those who were of 
this opinion were Laennec, Louis, Cornil, Liebermeister, Hutinel, Hanot, 


.Dieulafoy, Grancher, and others. 


However, on the other side were those who held that a natural an- 
tagonism existed between the two diseases and that the occurrence of one 
prevented the other. Among these may be mentioned Thirial, Rilliet, 
and Barthey, Perroud and others. Perroud was so strongly of this be- 
lief that he advocated the prevention of tuberculosis by inoculation with 
typhoid fever. 

Still others, like Villemin, were probably never fully convinced one 
way or another. 

For a summary of the literature and accounts of individual cases, 
references may be made to the theses written by Bobinet (1) and the 
inaugural dissertation of Heuschert (2). In the later literature an ex- 
cellent article by Dublin (3) shows that of a given number of people 
insured in the Metropolitan Life Insurance Company who had had 
typhoid fever the actual deaths after three years were twice the expected 
number and that the cause of death in 39 per cent was tuberculosis. 


ANTITYPHOID INOCULATION AND TUBERCULOSIS 


That prophylactic injection of typhoid bacilli would at times aggra- 
vate an existing chronic infection was recognized by some writers, and 
it was advocated that the inoculation should not be given to the tuber- 
culous. However we have not reviewed any literature which spoke 
definitely of the aggravation of the tuberculous involvement by prophy- 
lactic inoculation against typhoid. On the other hand, some articles 
in the literature would advocate the treatment of some chronic infectious 
diseases, especially of the joints, by the administration of typhoid vac- 
cine. So as far as we know there is no concise report of the effect of 
typhoid fever or of antityphoid inoculation upon patients who are, or 
have been, suffering from clinical tuberculosis. At the present time we 
know of only two other instances in which typhoid fever occurred in 
epidemic form at tuberculosis sanatoria. One was in Maryland, the 
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other in New York. In neither instance is a full report available as yet 
for our study and comparison. 


THE EFFECT OF TYPHOID FEVER UPON TUBERCULOSIS IN OUR SERIES 


Altogether there were 15 cases in our series. Two had no pulmonary 
tuberculosis. In 2 other cases complete information was not obtain- 
able, inasmuch as one developed typhoid after he had left the Sana- 
torium, and the other case had been here but one day when the typhoid 
manifested itself and information as to the lung condition previous to 
arrival could not be accurately obtained. So of the 11 cases who were 
being treated at the Sanatorium for pulmonary tuberculosis only 3 had 
active pulmonary lesions with elevation of temperature and other 
symptoms. The 2 deaths in this epidemic occurred among the 3 cases 
who had active tuberculosis at the time of the development of the 
typhoid. The third case with activity had an advancing pulmonary 
lesion at the onset of the typhoid. The pulmonary lesion advanced, 
but probably no more rapidly than it had done or would have done had 
she escaped the typhoid. : 

The remaining 8 cases made very good recoveries without any marked 
increase of pulmonary symptoms. The general physical condition im- 
proved in at least 5 out of the 8 cases. -The general condition remained 
unchanged in the other 3 cases. A full report of these cases is given in 
the appended table 1. 


EFFECT OF ANTITYPHCID INOCULATION 


Antityphoid inoculations were given to 124 tuberculous patients, 
classified as follows: 25 Incipient, 93 Moderately Advanced, and 6 Far 
Advanced. 

Of these 124 cases, 56 were thought to have been active within the 
previous two months, and the remaining 68 were inactive for at least 
this period. 

Approximately one-half of each, the active and inactive cases, showed 
a few symptoms after the inoculations. No matter how slight these 
symptoms were, they were regarded as being reactions. Four severe 
reactions were noted, with exacerbation of the pulmonary symptoms, 
one of these cases being in the “non-active” group. The reactions were 
characterized only by dizziness, headache or malaise in 6 of the 23 active 
moderately advanced cases, and in 5 of the 22 non-active moderately 
advanced cases. Mild febrile reactions were noted in the moderately 
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REACTIONS 


Effect on pulmonary symptoms 
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advanced cases as follows: active cases, 4; inactive cases, 7. Pulmonary 
symptoms were increased for the time being in the moderately ad- 
vanced group in 2 of the 23 active and in 8 of the 22 inactive cases. In 
one each of the active and non-active cases cough and expectoration 


were temporarily decreased. 
TABLE 3 


Antity phoid inoculations in army and civil life compared with results in tuberculous patients 
and non-tuberculous cases 


NO REACTION REACTION SEVERE REACTION 
per cent per cent per cenit per cent 
Army cases, 128,903 68.2-78.1 20 .3-28.9 1.5-2.6 0.1-0.3 
doses (4) 
Civil life, 2,044 Fever to Fever 101°F.+ 
cases (5) 101°F. 
56.7 38.4 4.8 
Non-tuberculous Includes those | Fever 99°- | Fever 100- 101°F.+ 
cases, 49 having headache, 100°F. 101°F. 
malaise only 
85 12.0 2.0 
Tuberculous cases, | Includes those Includes cases with 
124 having headache, exacerbation of 
malaise only Zt pulmonary symp- 
toms no maiter 
how slight 
Active, 56....... 67.9 10.7 21.4 
Inactive, 68... .. 69.0 13.0 18.0 


TABLE 4 
After effect of prophylactic “cold” vaccine two years after discharge 


ALIVE AND 


WELL 
NUMBER |APPARENTLY| RELAPSED CHRONIC DEAD 


ber cent bec cent per cent per cent 


The details of the exacerbations were as follows: Cough and expectora- 
tion increased, without fever or hemoptysis or pleurisy: active M. ‘A. 
cases, 4; inactive, 5. Streaked sputum only: active cases, 2. Hemopty- 
sis alone occurred in one of the inactive cases. Increase of cough and 
expectoration, with elevation of temperature, hemoptysis, etc., 2 of the 
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active cases. Only 6 of the 45 moderately advanced cases had subse- 
quent relapses while at the Sanatorium. This frequency is not above 
the usual percentage of “unimproved” cases at Trudeau. 

The incipient and the far advanced cases were too few to speak of. 
Their behavior however is noted in table 2. 

As was stated elsewhere, all symptoms following upon inoculation 
were classified as reactions, although many of these were of the nature 
commonly occurring in any group of patients suffering from pulmonary 
tuberculosis. So that any patients having such slight symptoms as 
headache, malaise or dizziness were said to have had reactions. For this 
reason it is impossible to compare accurately our figures with the re- 
sults obtained by others. Furthermore, all patients have an intensive 
training in watching accurately from day to day for any change in their 
physical well being. This training is part of their treatment for pul- 
monary tuberculosis. Hence, our patients taking the inoculations would 
observe and report disturbances which in the untrained healthy man 
would go unnoticed or would not be reported. Nevertheless, it is of 
interest to compare results got by others in the use of antityphoid 
inoculations. The following table 3 shows this comparison: 

These results, showing probably no influence upon the progress of the 
pulmonary tuberculosis by the administration of typhoid vaccine, are 
further substantiated by the after-results of the polyvalent vaccine given 
as a prophylactic measure for colds in the years 1912 and 1913 to 76 cases. 
Two years after discharge of the inoculated and the controls the per- 
centages of those alive and well, relapsed, chronic, and dead were 
approximately the same in each instance. 


THE EFFECT OF ANTITYPHOID VACCINE ON NON-TUBERCULOUS PATIENTS 
AND EMPLOYEES 


There were also 49 cases who received vaccine who gave no conclusive 
evidence of tuberculosis. These were divided into: non-tuberculous 37 
(employees 30, patients 7); suspected tuberculous patients, 12. Twenty- 
two of these 49 showed mild reactions. These were attended by dizzi- 
ness, headache or malaise in 15, and by slight elevation of temperature 
in 6, and by the occurrence of cough and expectoration in one. No 
employee was forced to stop work on account of these symptoms. 

On the whole then, it may be said that in the patients with pulmonary 
tuberculosis there were really no serious untoward results following the 
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administration of the typhoid vaccine. Only 2 (active cases) had marked 
exacerbations of their tuberculous symptoms. This might be expected 
among a similar number of untreated cases. The condition at discharge 
of all patients taking the antityphoid inoculations, compared with the 
discharge condition of similar cases for two previous years, would show 
no definite effect of the antityphoid vaccine, as is demonstrated in table 5 


SUMMARY AND CONCLUSIONS 


1. Typhoid fever may occur in patients suffering from active or ar- 
rested pulmonary tuberculosis. 

2. Inactive pulmonary tuberculosis exerted no appreciable effects 
upon the course of the typhoid fever, but as the two deaths from ty- 
phoid fever occurred among those with active pulmonary tuberculosis, 


TABLE 5 


Comparison of discharge condition of inoculated patients with untreated cases in previous years 
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it appears possible that active pulmonary tuberculosis may influence the 
typhoid fever and render recovery less likely. 

3. Typhoid fever does not influence inactive pulmonary tuberculosis 
and apparently also does not affect active pulmonary tuberculosis. 

4, Antityphoid inoculations did not apparently influence the inactive 
pulmonary tuberculosis, and increase of pulmonary symptoms, such as 
occurred in those with active pulmonary tuberculosis, could readily be 
explained by the temporary increase of symptoms usual in such patients. 
No permanent untoward results followed in any case. 

5. The immediate results of treatment in patients receiving antity- 
phoid inoculation differed in no way from the immediate result obtained 
in two other years when antityphoid inoculations were not given. 
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In conclusion, we wish to thank the New York State Department o1 
Health, Doctor Godfrey and Doctor Munson for their willing and 
efficient aid, as well as for the moral support they gave us, and also 
Doctor H. W. Kinderman for his skilful help. 
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DETAILED CASE REPORTS OF TYPHOID FEVER CASES 


Case 4283. D.R.B. Onset of tuberculosis, February, 1915. Had been a patient in the Sanatorium from 
August 31, 1915, to January 21, 1916, since which time he had been employed in the Sanatorium as statistician. 

Sputum was positive June, 1915, before entrance to Sanatorium. Chest examination May 7, 1917: right: 
note impaired to clavicle and 5 v. s. with breathing 8. v.; v. R. increased. Doubtful fine rales to clavicle. Fine 
rales 3 to 6 v. s. Left: note fair, breathing slightly B. v.; v. R. increased slightly to clavicle and 3 v.s. No 
rales. Nosputum. Thought inactive. 

X-ray, September 1, 1915: right: parenchymatous infiltration to the second or third rib. Lessened trans- 
mission of ray in the upper two-thirds. Diaphragmatic adhesion. Left: questionable parenchymatous infiltra- 
tion at third rib, outside mid-thoracic line. Nosputum. Thought inactive. 

X-ray, February 2, 1916: right: marked clearing of bronchial beading and mottling in the upper half. Pos- 
sibly more evidence of stringlike shadows in this area. Left: no changes. 

Present illness: home for a visit June 17, 1917, and while there had a tooth extracted (taking nitrous oxide 
gas) and on July 20 had hemoptysis of 2 ounces. Returned to Sanatorium fourth week in July. Was losing 
weight (8 to 9 pounds), had languor, anorexia and occasional rise of temperature to 99° and 99.2°. 

Chest examination July 31, 1917: right: note impaired to 2 rand 6 v. s., with breathing B. v.; v. R. increased. 
Few moderately course rales 3 to6 v.s. Left: note impaired, breathing B. v.; v. R. increased to clavicle and 3 
v.s. Few fine rales to 3 v. s. 

Following week streaked sputum several mornings and August 7 had hemoptysis of 2 ounces. In bed most 
of the time. From August 17 languor and general malaise increased and fever ran higher. August 22 tem- 
perature 103.2° and patient was removed to the infirmary. August 24 temperature 105°. August 23 Widal 
positive and blood culture negative. August 20, leucocytes 7,600; August 22, leucocytes 9,500; August 26 leuco- 
cytes 5,500; August 29, leucocytes 4,600 and blood culture positive. On August 28 patient became very ill, de- 
lirious, had intestinal hemorrhage, was infused with citrated blood, saline and dextrose, but rapidly failed and 
died August 31, 1917. 

Case 4989. L.C. Onset of tuberculosis, July, 1916. Admitted Nov. 21, 1916. Discharged March 11, 
1917. 

X-ray, November 22, 1916: right: parenchymatous infiltration to 3 r and 6v.s. Left: peribronchial infil- 
tration involving the ascending vertebral trunk. 

X-ray, April 10, 1917: right: slight though definite clearing of the localized cloudiness in apex. In the ex- 
treme apex there is a questionable increase of mottling. 

Left: chest examination April 13, 1917: left: note impaired to 2 r and 5 v. s., with breathing B. v.: V. R. in- 
creased. No definite rales April 30. Patient had few fine rdles on right to 2 r and 5 v. s.; and on left rhonchi 
front aid back. Sputum always negative. 

Present illness: Patient had been in bed for several weeks with increased pulmonary symptoms and tubercle 
bacilli had been found for the first time in her sputum. On August 25 temperature ranged from 97° to 103°. 
August 29 Widal positive, and blood culture negative. Rose spots appeared. The temperature rose to 105°; 
intestinal hemorrhage occurred. Patient became delirious and sank gradually and died Sept. 11. 

Case 4736. R.H.B. Onset of pulmonary symptoms (tuberculosis suspected) February 8, 1917. Admitted 
July 2, 1917. 
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X-ray, June 18, 1917: right: infiltration at the root and extending along the larger ramifications. Ques- 
tionable pleurisy in upper half. Left: Questionable infiltration at the root and extending along the ascending 
vertebral trunk. Pleurisy in the apex. Probable diaphragmatic adhesion. 
Chest examined August 7. Right: note impaired to clavicle and 3 v.s. Breathing B. v. and v. R. increased 
- to clavicle and 3 v. s. and in first and second interspace next to sternum. Doubtful friction rub above clavicle. 
Be No rales. Left: note impaired to clavicle and v. s. with breathing distant and B. v. and v. R. increased in first 
and second interspaces next to sternum. No rdles. Sputum negative. Nosymptoms. Thought inactive. 
Present illness: For a few days prior to August 21 complained of slight dyspnea and oppression in chest with 
some weakness. On August 21 temperature 99° and slight malaise; appetite impaired; bowels regular. No 
nose bleed or headache. Slight fever continued and went to bed two days later. Gradually became weaker 
and more uncomfortable and was removed to infirmary August 27 and was placed on typhoid routine. August 
27 leucocytes 9,400; August 28 leucocytes 5,000; August 29 Widal positive and blood culture negative. Tem- 
perature reached 104° August 30 and was highest, 104.9°, September 5. Fever began to fall September 14 but 
did not reach normal until September 25. Until September 10 ate only 1,100 to 1,500 calories as he was very 
toxic. After that he ate all food given him as appetite was very good. Rarely necessary to force water. Pulse 
range 72 to 114. September 6, 1917, white blood cells 8,400 to October 6, 1917, feces positive. October 26, 1917 
feces negative. On September 3 patient complained of pain and tenderness in right testicle. Epididymus (globus 
major) distinctly enlarged and tender. This patient was very toxic at times but reacted well to the ice bath. 
Few rose spots, first and second weeks. Spleen never palpable. Patient left infirmary November 7, discharged. 
Chest examination: right: note impaired to clavicle. Breathing roughened to 7 v. s. v. R. increased to 
clavicle and 7 v. s. Most marked 5 to 7 v.s. Noradles. Left: note impaired to clavicle. Breathing roughened. 
vy. r. increased to clavicle and in first, second and third interspace inside M. c. L. and from 4 to 7 v.s. No rales. 
Sputum negative. No symptoms. 
X-ray, November 1, 1917: right: marked clearing up of the dense root shadow. Linear markings in this 
region and the root shadow in general much less nodular. The linear markings throughout the lung are clearer 
in appearance. Left: a similar change, though less extensive, has taken place on this side at the root. 
Case 4494. A.S. Onset of tuberculosis, July, 1916. Admitted July 27, 1916. Discharged May 26, 1917. 
X-ray, August 5, 1916: right: scattered parenchymatous infiltration to 2 r and 5 v. s. and between 3 and 5 
much of which appears peribronchial. Left: parenchymatous infiltration of the greater part of the lung much 
of which appears to be peribronchial. 
X-ray, May 31, 1917: slight increase of mottling right and left. 
Sputum positive at all times. ; 
Present illness: Been in bed for several weeks with persistent temperature from 99.5 to 100° due to active 
; tuberculosis. August 22, 1917, temperature rose to 103° and patient developed general malaise. No headache or 
: stiff neck. She was removed to infirmary August 31, 1917. Few rose spots noted on abdomen. Spleen never 
palpable. Fever:-remained high, 104.6° being the highest, and began to fall September 21 and became normal 
October 5. Feces and blood cultures negative. Remained normal only three days and began to rise reaching 
102° which persisted several days. She has had many such rises which are probably due to active tuberculosis. 
This patient had been losing ground before developing typhoid which was also very severe. Was troubled with 
much abdominal distention. August 28, leucocytes 6,200. September 3, Widal positive. Was rarely neces- 
sary to force water. Had streaked sputum October 13 and again October 20. First two weeks she ate routine 

“diet. Then next two weeks from 1,500 to 2,000 calories daily and in fifth week her appetite picked up and was 
good thereafter. Pulse range, 100 to 140: pulse had been rapid previously. Patient in infirmary with active 
tuberculosis until May, 1918, when she left for Sweden. 

Chest examination: previous to typhoid, May 16, 1917: right: note impaired to 2 rand 5 v. s., with breath- 
ing B.v. v.R.increased. Moderately coarse rales toclavicleand3v.s. Finerélesto2r. Left: note impaired 
over front and back. Breathing B. v. to 2 rand 4 v. s.; distant over remainder. Moderately coarse rales over 
front and to 6 v. s. and below 8 v. s. marked friction rub at base, front and back. Only symptoms cough and 
expectoration. Sputum positive. 

Chest examination after typhoid, October 31, 1917: right: note slightly hyperresonant in upper half. Breath- 
ing exaggerated. B. Vv. and v. R. increased to 2rand6v.s. Fine and moderately coarse rales to 3 r and 6v. s. 

, Left: note good; breathing and vocal resonance distant. Moderately coarse rales and occasional coarse rales 
7 front and back. Sputum positive. ‘ 


; : Case 4713. W.V.T. Onset of tuberculosis, 1904, when had pleural pneumonia on both sides. Admitted 
May 22, 1917. 
‘ X-ray, May 24, 1917: right: parenchymatous infiltration to 2 rand 5 v.s. Much evidence of fibrosis in this 


region. Questionable diaphragmatic adhesion. Left: peribronchial infiltration of ascending vertebral trunk. 
Chest examination August 1: right: note impaired to 2 rand 5 v.s. Breathing B. v. and v. R. increased to 
same. Doubtful fine rales to2r. Left: note impaired to 2 r and 5 v. s., with breathing B. v.: v. R. increased. 
Fine rales to2 r. Sputum negative. Hasnosymptoms. Thought to be quiescent. 
Present illness: August 22 began to feel dizzy, feverish and had dull headache. That evening temperature 
was 100°. Following morning complained of pain and discomfort in abdomen with continued headache and 
weakness. Went to bed August 24. Temperature remained up. Appetite failed and felt nauseated and chilly. 
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Bowels ae August 28 removed to infirmary and placed on typhoid routine. Temperature never rose 
higher than.101° and gradually fell to normal on September 6. Pulse range, 64 to92. Patient was very miser- 
able first two weeks of illness. Spleen was slightly palpable September 1 but no definite rose spots were ever 
made out. September 2, leucocytes 4,400. September 3, blood culture positive. September 8, Widal positive 
and blood culture negati Feces positive September 30. Patient ate all food given him and it was rarely neces- 
sary to force water. He developed no complications. Patient left infirmary October 8. 

Chest examination, October 23: right: note good, breathing markedly broncho-vesicular. v. R. increased to 
2rand3v.s. Nordles. Left: note good, breathing and v. R. normal. No rales. Sputum negative. Only 
symptom is slight dyspnea on exertion. 

X-ray, November 26, 1917: right: linear markings and stringlike shadows in the upper one-third are less 
clouded in these latter plates. More evidence of fibrosis and calcification in this region. Patient discharged 
December 21. 

Case 4704. J. A.C. Onset of tuberculosis February 7, 1917. Admitted April 30, 1917. 

X-ray, May 3, 1917: right: infiltration to third rib and sixth dorsal vertebral spine. A few scattered tubercles 
through the lower two-thirds of the lung. Left: infiltration to fourth rib and seventh dorsal vertebral spine. 

Chest examined August 14, 1917: right: note impaired to 3 r and 5 v. s., and slightly below 6 r and 7 v. s. 
Breathing B. v., v. R. increased to 3 rand5v.s. Fine and moderately coarse rales below 6rand8v.s. Left: 
note impaired to 2 rand 4v.s. Breathing B. v.: v. R. increased tosame. Fine rales to clavicle (? to 2 r) and 
tov.s. Fine rales below 4 r and low down in axilla. Sputum positive, July 27, 1917. Tuberculosis probably 
active at this time as two days previously (August 12, 1917) raised clot of blood in sputum and repeated next 
two mornings. August 16 and 20 had slight elevation of temperature to 100.2°. Was in bed these four days 
and temperature dropped to normal. Got up for two days; then had slight elevation of temperature to 99.5. 

Present illness: August 24 temperature rose to 100° and patient went to bed again. Had stiff neck, gen- 
eral malaise, pain and weakness in knees, and on August 26 had an epistaxis. Moved to infirmary August 29 
and placed on typhoid routine. Fever rose to 102.6°, the highest, on August 29. Remained high until Sep- 
tember 25 when it began to fall gradually and was normal September 27 and remained so thereafter. Pulse 
range 80 to 116. Patient never had rose spots or enlarged spleen. Wéidal positive, August 28. September 3, 
blood culture positive. September 6 stool positive. Leucocytes 8,200 August 28. Patient ate all food given 
him. Was necessary to force water to keep urine output up to standard. Developed no complications and left 
infirmary October 20. 

Chest examined October 30: right: note impaired to 2 rand 5v.s. Breathing B. v.; v. R. increased to same. 
Occasional moderately coarse and fine rales over this area. , Few moderately coarse rales below 9v.s. Left: 
note impaired to 2 rand v.s. Breathing fair. v.R. not increased definitely. Few rales and moderately coarse 
rales to 2 rand 5 v.s. Few moderately coarse rales below 9 v.s. Only symptoms at this time were cough, 
expectoration and shortness of breath and slight pleurisy with pain on both sides. Has done well up to present. 
Sputum positive, November 9 and 28. Discharged November 30, 1917. 

X-ray, November 1, 1917: right: mottling to 2 r and 5 v. s., more discrete, with more evidence of stringlike 
shadows in this region. Left: a similar change has taken place in the upper two-thirds of this lung. 

Case 4004. L.A.R. Onset of tuberculosis, February, 1913. Was patient in sanatorium from June 6, 1914 
to February 10, 1915, since which time he had been employed in sanatorium as stenographer. Sputum pre- 
viously positive. 

Fluoroscope findings, November 18, 1914: right: marked lessened transmission of ray to second rib and 4 
v. s. with marked thickening of hilum. Left: possibly lessened transmission of ray to clavicle. Last chest ex- 
amination February 2, 1916: right: note impaired to clavicle and 3 v. s., elsewhere hyperresonant. Breathing 
B. v. to 2 rand 3 v.s., V.R., increased to 2 rand6v.s. Possibly few fine rales below clavicle to 2 r inside m. 
c. L. Moderately coarse rales to 8 v.s. Left: note hyperresonant. Breathing B. v. to clavicle and 5 v. s., V. 
R. increased tosame. Finerales3rto5r. Arrested. 

Present illness: August 26 complained of general aching and soreness throughout body and temperature of 
99°. Following day symptoms increased and patient suffered from severe frontal headache together with pain 
in back and abdomen. Appetite remained good. Bowelsconstipated. Temperature rose to 101°. Remained 
in bed and was removed to infirmary September 28. Highest fever 102.3° on August 29; gradually fell to normal 
on September 4. Pulse range 64 to 112. Patient never very ill. Patient never had definite rose spots or 
palpable spleen. August 27, leucocytes 6,800; August 28, 9,200. August 29, Widal positive and blood culture 
positive. 

September, stools positive. Ate all food given him and it was rarely necessary to force water. No com- 
plication. Left infirmary October 3 and has been very well since and worked after first two weeks out. Chest 
not examined. 

Case 4727. R.J.G. Onset of tuberculosis, June, 1913. Admitted June 8, 1917. 

Chest examination, August 21: Right: note impaired to 2 rand 4 v. s. with breathing B. v.; v.R. increased. No 
rales. Left: note impaired to 2 rand 4 v.s. with breathing B. v.; V. rR. increased. Fine rales toclavicle. Prob- 
ably active; cough and expectoration increased, slight pleuritic pain on right and left sides, and poor strength. 

X-ray, June 14, 1917: right: peribronchial infiltration of ascending vertebral trunk and first interspace trunk. 
Left: parenchymatous infiltration to 2 rand5v.s. Sputum negative. 
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Present illness: August 24 patient went to bed with headache, chills, nausea and fever, which rose to 102° 
on August 30 when she was transferred to the infirmary and put on typhoid routine. Highest temperature 102.8° 
September 2. September 6, typhoid bacilli were found in the stools. On September 8 fever began to fall gradu- 
ally and was normal September 11 and remained so thereafter. Pulse range 70 to 112 (120 once). Patient never 
had enlarged spleen and only few suspicious rose spots. Widal and blood cultures were persistently negative. 
Leucocytes 6,600 August 29. Ate all food given and rarely was it necessary to force water. She developed no 
complications and was never very ill. Left infirmary October 4. 

Chest examined October 23: right: note good, breathing roughened, Vv. Rr. slightly increased to 2 r and 3 v. s. 
No rales. Only symptom slight dyspnea and pain in chest at times. 

X-ray, October 29, 1917: shows that mottling in left apex has cleared up to some extent and is more discrete. 
Sputum negative. Patient discharged October 31, 1917. 

Case 4710. H.C.P. Onset of tuberculosis December, 1915. Admitted 1917. 

X-ray, May 21, 1917- right: peribronchial infiltration of a few of the trunks. Left: Peribronchial infiltra- 
tion of the apical trunks. Pleurisy at the base. 

Chest examination, May 19: right: note good. Breathing Bs. v. and v. R. increased to 2 rand 6v.s. No 
rales. Left: note good. Breathing and vocal resonance normal. Nordles. Nosputum. Complained of poor 
strength, fatigue, sleepiness, dyspnea. Elevation of temperature to 99.5°. Pulse 76 to 100. 

Present illness: Evening of August 26, felt chilly. Next day felt sick at stomach and vomited after break- 
fast. Temperature 98.6 before breakfast but soon rose to 99.5° and patient went to bed. Had pain in back of 
head and malaise. August 27 leucocytes 5,000; August 28 leucocytes 8,200. Removed to infirmary August 29 and 
put on typhoid routine. Fever, highest, 101.8° August 30. On September 7 fever began to fall gradually and 
was normal by September 11 and remained so except for an occasional! rise to 99°. Pulse range 80 to 112 (120 
once). Patient had no rose spots or enlarged spleen. Widal and blood culture persistently negative. Patient ate 
allfood given and it was not necessary toforce water. Developednocomplications. September 6 to 10 complained 
of slight pain on sternal border and left shoulder which was relieved by ice bag. Patient left infirmary October 7. 

Chest examination, November 9: right: note good. Breathing B. v.; v. R. increased to2 rand 4v.s. No 
rales. Left: note good. Breathing and v. r. normal. No rales. No symptoms. No sputum. Patient dis- 
wharged November 27, 1917. 

X-ray, November 26, 1917, on discharge shows: left: linear markings to the apex clearer in these latter plates. 

This patient had clinical symptoms of typhoid occurring during the epidemic. 

Case 4669. C. W. H. Onset of tuberculosis, October 31, 1916. Admitted March 31, 1917. Discharged 
July 31, 1917. : 

X-ray, April 3, 1917: right: parenchymatous infiltration to 4 rand v.s. Rather much evidence of fibrosis 
and calcification throughout this condition. Peribronchial infiltration involving two or three of the descend- 
ing trunks. Left: linear markings in apex accentuated and beaded; probably fibrous in extreme apex. Calcified 
tubercles; probably diaphragmatic adhesion. 

X-ray, July 26, 1917: right: the somewhat conglomerate mottling or localized cloudiness in the apex has be- 
come slightly more discrete in these latter plates. 

Chest examination, August 3: right: note impaired to 2 r and v. s. with breathing B. v., v. R. increased. Fine 
deep-seated rales to5 v.s. Left: note good. Nordles. Sputum positive previously; thought inactive. 

Present illness: August 27, 1917, headache and general malaise and temperature of 98.6°. Had been feeling 
badly three days previously. Bilious and weak and temperarure to 99.6° a couple of times. August 28 had a 
chill and sick at stomach. Next morning temperature was 99.6° and it ran to 101.2°at night. Removed to in- 
firmary August 30 and placed on typhoid routine. Temperature, hlghest, 101.8° on September 6. It began to 
fall September 14 and was normal September 24. Pulse range 72 to 100. August 29, leucocytes 7,000; Sep- 
tember 6, leucocytes 8,000. September 6, Widal positive and feces positive. Blood culture negative. Was never 
toxic. Ate all food given and it was rarely necessary to force water. Few suspicious rose spots first week. Spleen 
never palpable. 

September 5, patient developed hydropneumopericardium, which lasted until September 21. From this time 
on convalescence was uneventful. Left infirmary October 17. 

Fluoroscopic examination of heart October 24, showed this organ to appear normal. 

Chest examination, October 24, 1917: right: note slightly higher pitched over front. Breathing slightly dis- 
tant. Front slightly B. v.; v. R. slightly increased to clavicle and 3 v.s. Few fine rales to 4 v. s. Left: note 
hyperresonant over front. Breathing and v. r. normal. No rales. Sputum negative. Patient feels fine. No 
symptoms. 

Case 4657. R.E.B. Onset of tuberculosis, January, 1915. Admitted March 7, 1917. 

X-ray, March 17, 1917: right: parenchymatous involvement to 3r and 7v.s. Probably pleurisy or pleuritic 
adhesion. Left: infiltration much of which appears to be peribronchial to 3 r and 7 v.s. 

Chest examination August 22: right: note fair to 2 r. and 6 v.s. Definitely impaired to clavicle and 4 v. s. 
and in right axilla. Breathing B. v.; v. R. increased to2rand6v.s. Moderately coarse rales to 3 r and 6 v. s. 
Left: note impaired to 3 v.s. Breathing slightly B. v. and v. R, increased to clavicle and 5 v.s. Moderately 
coarse rales to 3 r and 6 v. s. and occasional fine and moderately coarse rales to base and extending into axilla. 
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Complained of increased cough and expectoration, general malaise, dyspnea and hoarseness. Probably active. 
Sputum negative. 

Present illness: August 30 complained of headache, chills and backache. Felt ill since August 25 with occa- 
sional elevation of temperature to 99.4°, headache and weakness. August 30, elevation of temperature to 100° 
which rose to 101.5° on September 1 when patient was removed to infirmary and placed on typhoid routine. 
Fever highest 102.5° on September 3. Began to fall September 15. gradually and was normal September 20 
and thereafter. Pulse range 80 to 116. From September 2 to September 12 had several rose spots on abdomen. 

Spleen not felt atany time. August 30 leucocytes 7500. Widai positive September 5. September 13, leucocytes 
9500. Blood culture positive September 17. October 15, typhoid bacilli found in feces. First week patient 
ate an average of 2000 calories daily; next one and a half weeks, 1200 to 1500 calories daily. Following 

j week average 2100 calories and from then on gradually increased diet. September 7 patient developed pain in 
left shoulder and arm which became swollen. Also had slight pain in right arm which cleared up in two weeks. 
Feces negative October 22. Patient left infirmary November 8. 

Chest examination, November 1, before leaving infirmary: Right: note impaired toclavicleand 3 v.s. Breath- 
ing B. v. and v. R. increased to 2 r. and 6 v.s. Fine and moderately coarse rales to3 rand4v.s. Left: note 
impaired to clavicle and 3 v.s. Breathing B. v.; v. R. increased to2 rand 4v.s. Fine and moderately coarse 
rales to3 rand4v.s. Sonorous rhonchi over back. Sputum negative. 

X-ray, December 29, 1917 on discharge: no definite changes when compared with previous plates. Thereis, 
however, a questionable increase of haziness surrounding some of the stringlike shadows and mottling in both 
apices which may be due entiriy to the slight difference in exposure to the plates. 

Patient discharged December 31, 1917. 
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THE SIGNIFICANCE OF LIMITED RESPIRATORY MOVE- 
MENT, AND THE VISCERO-MOTOR, VISCERO-SENSORY 
AND VISCERO-TROPHIC REFLEXES, IN THE DIAGNO- 
SIS OF PULMONARY AND PLEURAL INFLAMMATION! 


F. M. POTTENGER 


Monrovia, California 


Careful inspection and palpation of the respiratory movements, and 
careful observation of the motor, sensory and trophic changes in the soft 
structures covering the chest wall, give valuable information as to the 
presence or absence of inflammation, acute or chronic, affecting the 
pulmonary parenchyma or pleura. The value of this information is 
based on the fact that the nerve supply to the muscles of respiration and 
skin and subcutaneous tissue covering them, is in reflex connection with 
the sensory fibers of the sympathetic nerves which supply the lungs 
and pleura; and that pleural inflammation, resulting in thickening and 
adhesions, produces degenerative changes in the contiguous soft struc- 
tures (Coplin (1) ) and often in the corresponding nerves as well. 

There can be no inflammation of either the pulmonary tissue or the 
pleura without reflexly disturbing the nerve supply of the muscles of 
respiration and the subcutaneous tissue and skin over the neck and 
chest, and without interfering with and altering the normal respiratory 
act. These departures from the normal respiratory act and these motor, 
sensory, and trophic changes in the soft tissues may be slight or very 
apparent; and, if carefully studied, they afford important data of 
diagnostic value. 

This subject has assumed such practical importance in my own 
clinical work, that I offer this study in the hope that it may help others 
who are striving for a better understanding of the anatomic and phys- 
iologic principles underlying their causation, thus making clear their 
importance in the diagnosis of intrathoracic diseases. 


ANATOMIC AND PHYSIOLOGIC CONSIDERATIONS — 


Aside from the lungs, the nares, pharynx, larynx, trachea, pleurae and 
abdominal walls, have a part in the respiratory act. 


1 Read before the thirty-sixth annual meeting of the American Climatological and Clinical 
Association, Boston, Massachusetts, June 5 and 6, 1918. 
734 
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Inspiration is distinctly and wholly a muscular act, while expiration 
may be partly due to elastic recoil and partly to muscular contraction. 

In the more recent physiologic studies, the muscle element in ex- 
piration is emphasized strongly, and it becomes an active instead of a 
passive process (Keith). 

In normal respiration, inspiration follows the opening of the glottis 
and the enlarging of the thoracic cavity. In forced inspiration, the 
alae of the nose may be dilated. This rarely occurs in normal respira- 
tion, but is seen particularly in pneumonia. It is common in some 
animals. 

‘There are many muscles which have to do with respiration. The 
normal inspiratory act takes place as a result of contraction of the 
diaphragm (the central tendon and crura being supplied by the phrenic 
nerves and the costal portion largely by the lower intercostals), the 
intercostales externi, intercartilaginei, and the levatores costarum longi 
et brevis. 

During deep inspiration, the following accessory muscles of respira- 
tion are called into action: scaleni, serratus posticus superior, sterno- 
cleidomastoideus, trapezius, rhomboidei, extensores columnae vertebralis, 
and pectoralis. 

The portions of the body which are concerned in the respiratory 
mechanism are widely separated and take their innervation from widely 
different parts of the central nervous system. The action of the various 
mechanisms concerned in respiration, however, is correlated in a re- 
spiratory center situated in the medulla. 


spired air are the nasal, nasopharyngeal and laryngeal structures. 

In some animals and under certain conditions in man, the alae of the 
nose enlarge to aid the ingress of air. The alae of the nose and the 
nasal mucous membrane are supplied with vegetative fibers from both 
the sympathetics and the seventh cranial nerve, the latter furnishing 
the fibers which oppose the action of the sympathetics. These struc- 
tures also receive sensory fibers from the fifth cranial nerve, which 
carries afferent impulses centralwards, where they are transferred to 
efferent fibers to complete parasympathetic reflexes. It is quite possible 
that reflex impulses which have a more or less wide influence upon 
cellular activity, arise normally from stimulation of the sensory nerve 
endings of the fifth cranial nerve during the time that the air is passing 
through the nares. 


Upper air passages. The first parts which are affected by the in- 
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The evil effects of obstructed nasal respiration could then be looked 
upon as being due not to a lack of oxygenation, but to a disturbed 
nerve equilibrium because of the interference with the normal sensory 
stimulus produced by the inrushing air, which probably furnishes part 
of the reflex control of the respiratory mechanism. Favoring this 
theory is the fact that oxygenation does take place even if it is necessary 
for the child to breathe through the mouth; and regardless of this 
oxygenation, the child suffers serious disturbances in nerve equilibrium 
and in physical growth when the nares are occluded. 

While this must not be considered as a settled fact, I nevertheless 
offer it as a suggested explanation from the standpoint of visceral 
neurology. 

The opening of the glottis is accomplished through the action of the 
laryngeal muscles. 

Lower air passages. As the air enters the lower air passages it dis- 
tends the air cells and acting upon the filaments of the pulmonary vagus 
furnishes the stimulus which causes the expiratory act. 


MECHANISM OF RESPIRATION 


Respiration is normally an involuntary act. It can be controlled 
to a certain extent, however, by the will. Extra inspirations can be 
taken at will for a time. So may their depth be altered; but if an excess 
of oxygen be added to the blood the patient feels uncomfortable and 
dizzy, and unless continued effort be made, the respirations of their own 
accord will become less frequent and more shallow. 

Inspiration under normal conditions expresses a desire on the part 
of the body for an additional supply of oxygen, and the depth and rate 
of inspiration are determined by the amount of CO, in the blood and 
its action on the respiratory center. 

When more oxygen is needed, the glottis opens, the diaphragm de- 
scends, and the intercostales externi and intercartilaginei contract. 
These latter, shortening, draw all ribs together. Inasmuch as the first 
rib is fairly fixed, the process results in the ribs as a whole being elevated. 

The descent of the diaphragm forces the abdominal contents down- 
ward, increases the intraibdominal pressure, and pushes outward and 
stretches the abdominal muscles. The muscles are also stretched by 
the fact that the lower ribs to which they are attached are somewhat 
elevated by the contraction of the costal portion of the diaphragm as 
shown in figures 1 and 3 from Eppinger. 
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— _ This stretching of the abdominal muscles is followed at the end of 
; inspiration by a definite shortening which pulls the lower costal arch 
$ 
Fic. 3 


downward and, acting in conjunction with the intercostales interni, 
which shorten at the same time, draws all the ribs: downward to their 
resting or expiratory position. : 
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Careful study of the respiratory act will show that the structures 
which make up the thoracic cage are acted upon by forces which have a 
tendency to increase its capacity in different directions. The chest does 
not enlarge in one way only, neither do the lungs expand evenly in all 
directions. In this connection, one must bear in mind the difference 
in types of breathing between the two sexes and that assumed in different 
positions of the body. 

We owe much to Tendeloo (2), Hasse (3), Sibson (4), Keith (5), 
Wenckebach (6) and Eppinger (7), for their studies of the respiratory 
movements of the thoracic walls and the manner in which the pulmonary 
tissue expands. 

In order to understand normal respiratory movements, we must con- 
sider that each lung is made up of two parts, an upper-anterior, and a 
lower-posterior, divided by a sulcus, which, starting near the apex 
posteriorly, passes downward and forward. The mechanism of expan- 
sion of these two portions of the lung is different (Keith). 

In order to understand the motion of the thorax during respiration, 
it is necessary to consider the ribs in three groups. These are the upper 
five, whose particular function it is to increase the size of the upper 
thorax; the sixth, seventh, eighth and ninth (and the tenth when it is 
_ joined to the sternum) as having to do with increasing the antero- 
posterior and lateral diameters of the lower portion of the thorax; and 
the floating ribs, the eleventh and twelth (and in 40 per cent of cases, 
the tenth, which should be considered as being a part of the abdominal 
wall. This latter group has no independent part in enlarging the 
thoracic cavity but acts with the abdominal muscles. 

That portion of the lung which lies between the upper five ribs an- 
teriorly, and the interlobular sulcus expands forward and upward, 
following the elevation and forward motion of the ribs and sternum as 
shown in figures 2 and 3. This upper portion of the lung fits closely 
to the ribs—in fact, pushes out between them, so that distinct marks 
or furrows are to be seen on its surface. There is little or no gliding 
up and down between the parietal and pulmonary pleurae, but each 
part is anchored more or less closely by the rib fitting into its corre- 
sponding furrow on the pulmonary surface. This explains why pleural 
inflammation may occur over the apices and upper part of the lung 
anteriorly and posteriorly without causing pain. . 

The lower portion of the lungs, on the other hand, from the fifth ribdown- 
ward anteriorly, and particularly from the sulcus to the base posteriorly, 
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is expanded for the most part by the contraction and descent of the 
diaphragm, which is accompanied by an antero-posterior and lateral 
enlargement of the thoracic cavity as well as the enlargement down- 
ward. The direction of the arrows in figure 2 from Keith shows the 
downward and forward expansion of this portion of the lung. 

The contraction of the intercostales externi and intercartilaginei, 
together with the costal portion of the diaphragm, raises the sternum 
and the anterior end of the ribs. 

The contraction of the costal portion of the diaphragm elevates the 

sternal portion of the ribs as shown in figure 1. The sixth, seventh, 
eighth, ninth and tenth ribs have a different articulation with the 
vertebrae from the upper five; and when these ribs are raised they also 
are caused to turn (like a bucket bail) on an axis connecting their sternal 
and vertebral articulations. | ' 
' The surface of this lower portion of the lung is smooth. The ribs do 
not fit into furrows, and the costal and pulmonary pleural surfaces 
glide smoothly over each other, a considerable excursion occurring with 
each respiratory motion. 

This is the portion of the pleura which is accompanied by severe pain 
when inflamed, because of the extent of the pleural excursion. These 
facts show why pleurisy is best known clinically over the lower portion . 
of the lung, while post mortems show_a greater frequency of adhesions 
over the upper portions. 


MOTION OF CHEST WALL AND INTRATHORACIC INFLAMMATION 


Lagging and diminished motion of the chest wall have long been 
recognized as signs of intrathoracic disease; but the alteration in motion 
has not been studied with sufficient care to afford us the maximum help 
which can be obtained from it. They are usually spoken of as though 
they were one and the same thing—in fact, it has been my habit to so 
consider them; but it may be that different factors enter into their 
production. If the two are to be distinguished, we should speak of 
“lagging” as being that condition in which a portion of the chest wall 
expands more slowly than the corresponding portion over the other 
lung (Evans)? while the term “diminished motion”. should be used to 
describe more particularly a diminution in the total amount of move- 


2 Personal communication. 


{ 
> 
: 
fi 
4 
sf 
i 
— 
} 
q 
; 
) 
i 
. 
ij 
¢ 


SIGNIFICANCE OF LIMITED RESPIRATORY MOVEMENT 741 


ment. Those portions of the thoracic cage which show lagging may, 
by the time that the inspiration is complete, attain an extent of motion 
equal to those parts where the motion began more promptly and pro- 
ceeded more rapidly. This study leads me to believe that probably 
some distinction can be made between the two, which may be of some 
practical diagnostic importance. 

There are several different factors which cause diminished motion of 
the thoracic walls and which should be considered carefully for their 
diagnostic worth. These are: 1, diseases of the pulmonary tissue; 2, 
diseases of the pleura; 3, diseases of the pericardium; and 4, diseases of 
the sub-diaphragmatic tissues. } 

Diseases of the pulmonary tissue. Diseases of the pulmonary tissue, 
cause limited motion either through: 1, lessened elasticity of the tissue 
(Hofbauer and Holzknecht (8) ); 2, wasting and contraction of pul- 
monary tissues; or, 3, reflex action (Pottenger(9)). Increased movement 
on the other hand takes place in that portion of the pulmonary tissue 
which takes upon itself compensatory emphysema in order to fill in the 
thoracic space which was formerly occupied by normal pulmonary tissue, 
and in the remaining tissue when the reserve pulmonary area has been 
destroyed. 

1. Lessened elasticity of the pulmonary tissue results whenever areas 
of disease are deposited through it. To the extent that non-elastic 
infiltrated areas take the place of elastic lung tissue; and further, to 
the extent that these deposits interfere with the full distention and 
contraction of the remaining elastic tissue, is the motion of the lung 
interfered with. This has been suggested as being the sole cause of 
diminished motion due to pulmonary infiltration; but by complete 
analysis of the inspiratory act it will be seen that it is only one factor. 

2. Lessened motion due to wasting and contraction of pulmonary 
tissue is seen following severe destructive lesions of the pulmonary 
parenchyma. It is extremely common in advanced pulmonary tuber- 
culosis, following fibrosis with contraction; or ulceration followed by 
fibrosis and contraction. It is also seen in the contraction following 
severe inflammations of the pleura, which result in the formation of 
large amounts of fibrous tissue which often extend into the pulmonary 
parenchyma. 

_ 3. It is essential to understand the nerve supply of the lung and the 
relationship of this nerve supply to the muscles of respiration in order 
to fully understand the factors which interfere with the movements of the 
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chest wall. Every internal organ supplied by sympathetic nerves bears 
a reflex relationship to the skeletal muscles and other soft structures on 
the surface of the body. The afferent path of this reflex is through the 
sensory fibers of the sympathetic nervous system and the efferent path 
through the motor and sensory fibers of the spinal nerves. 

No vegetative or involuntary fibers arise from the cervical or lower 
lumbar portions of the cord. These areas are devoted to supplying nerve 
power to the arms, and accessory muscles of respiration above, and to 
the legs below. While no vegetative fibers arise from these areas, yet 
afferent impulses returning from internal viscera through the sensory 
fibers of the sympathetics mediate with the cells in these segments 
which give origin to spinal nerves and complete with them a reflex 
arc through which the visceral stimulus expresses itself in the super- 
ficial structures, in motor, sensory and trophic phenomena. 

The lung is supplied through the stellate ganglion by sympathetic 
fibers which arise from the upper six dorsal segments of the cord. The 
afferent sympathetic fibers from the lung form a reflex arc through 
intercalated neurons with the spinal nerves which emerge from the 
cervical segments of the cord; and, when the pulmonary parenchyma. is 
the seat of inflammation, the spinal nerves originating in the cervical 
segments of the cord are stimulated and thrown into action. This 
action shows in changes in sensation .and in increased motor action 
when the inflammation is acute, and in trophic disturbances if the dis- 
ease becomes chronic. This pulmonary reflex seems to be distributed 
throughout the cervical portion of the cord, but appears to be most 
intense in the third and fourth segments. Therefore, we meet the 
greatest degree of alteration in sensation, the most marked muscle 
spasm and the greatest degree of atrophy in the skin, muscles and 
subcutaneous tissue which take their nerve supply from these segments. 

Early in my studies of the motor reflexes which are expressed in the 
skeletal muscles when the pulmonary parenchyma ‘is inflamed, I called 
attention to the influence which a reflex spasm of the muscles of the 
shoulder girdle, particularly the sternocleidomastoidei, scaleni, and the 
intercostales, would exert upon the motion of the upper portion of the 
chest wall; and, if long continued, upon the form of the bony cage 
(flattening it anteroposteriorly) (9) (10) (11). 

Hoover in a recent paper (12) emphasizes the action of the scaleni | 
and intercostales in limiting the undulatory movement of the upper 
portion of the chest wall when the underlying pleura, or pulmonary 
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tissue is inflamed, or when a bronchus is occluded; and suggests that, 
while the normal motion of the second, third and fourth ribs is increas- 
ingly greater, when underlying pathological conditions are present the 
motion of the three is equal or approaches an equality. 

While there can be no doubt that the motor reflex (spasm) which 
affects the accessory muscles of respiration about the shoulder girdle, 
particularly those which have their attachments anteriorly, exerts a 
continuous tension which has a limiting effect upon the motion of the 
chest wall; yet, it is evident that the chief source of reflex diminution 
of motion arising from the inflammation in the lung, is found in the 
diaphragm, as may be inferred from figures 1 and 3. 

To understand ‘the full effect which interference with the action of 
the diaphragm exerts upon the motion of the chest wall, it is necessary 
to recall its innervation and study its action. 

The diaphragm is the chief muscle of respiration. It consists of two 
portions: 1, a central tendinous portion and two strong thick muscle- 
masses, the crura, which attach it to the lumbar vertebrae; and, 2, a 
costal muscular portion which makes up the peripheral portion of the 
organ and forms its attachments to the lower six ribs. 

The central tendon of the diaphragm, from the developmental stand- 
point, belongs to the cervical segments of the body. Embryologically 
it originates immediately below the pharynx. As it descends it carries 
with it nerves (phrenics) from the third and fourth, sometimes the fifth, 
cervical segments. ‘These supply the central portion and crura and 
part of the costal portion. The costal portion on the other hand is for 
the most part supplied by the lower six intercostals. 

From the standpoint of respiration, the spinal portion (crura), the 
part innervated by the phrenics, is of most importance. The central 
tendon lies forward of the center, nearer the sternal than the vertebral 
margin. The crura pass from the posterior portion of the central tendon 
down to their attachments to the lumbar vertebrae. During inspira- 
tion these strong muscle-masses (crura) shorten and as they do so they 
flatten the posterior part of the diaphragm as shown in figure 3. This 
forces the abdominal contents downward and forward, and at the same 
time increases intraibdominal tension, which pushes the heavy, mus- 
cular, abdominal walls outward. Simultaneously, the costal portion of 
the diaphragm, the external intercostal and intercartilagénous muscles 
contract, elevating the sternum and sternal ends of the ribs. Inasmuch 
as the posterior ends of the ribs are fixed, this motion increases the 
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antero-posterior diameter of the chest. Owing to the peculiar attach- 
ment of the lower ribs (sixth, seventh, eighth, ninth and in 60 per cent 
of cases the tenth) at their vertebral end, as they are drawn upward 
and pushed outward, they turn in such a way (like a bucket bail) as 
to also increase the lateral diameter of the chest. The diaphragm has 
little to do with the movement of the upper five ribs (although con- 
traction of its costal portion raises the sternum with the ribs attached to 
it) and therefore does not exert so much influence upon the expansion 
of the upper lobes of the lungs as it does on the lower lobes. On the 
other hand, we must look upon the contraction of the spinal portion 
(crura) of the diaphragm as being the chief factor in the respiratory 
movement of the lower six ribs and in the expansion of the lower lobes. 

Anything, which interferes with or seriously alters the contractions of 
the crura of the diaphragm, interferes with the movements of the lower 
portion of the chest wall and with the expansion of the lower lobes of 
the lungs. From the nature of the case, however, it can be seen that 
the expansion of the entire lung is somewhat influenced. 

The phrenics are given off from those segments of the cervical cord 
which receives most afferent impulses from the inflamed lung; conse- 
quently, when the pulmonary parenchyma is inflamed, the crura of the 
diaphragm are reflexly influenced. As a result of the motor reflex from 
the lung, the portions of the diaphragm supplied by the phrenics already 
show a partial contraction (spasm); and when they are called upon to 
further contract to carry on the inspiratory act, the total amount of 
shortening is less than normal; consequently, the inspiratory enlarge- 
ment of the lower part of the chest wall is diminished. If the inflam- 
mation is limited to one lung, the reflex is limited to the respective 
crus and the diminished motion shows only on the respective side. 
When both sides are involved, the diminished motion is found on both 
sides. It must be understood, however, that the movements of the 
chest wall resulting wholly from the pulmonary motor reflex in early 
cases, are never diminished beyond the requirements for adequate 
oxygenation. Later they are; and deficiency in oxygenation occurs. A 
diminution in one part of the mechanism is compensated in another. 

Diseases of the pleura. ‘The pleura is supplied by nerves from both 
the voluntary and involuntary systems. ‘The visceral pleura is supplied 
by the pulmonary plexuses containing both vagus and sympathetic 
fibers; consequently, it is brought in reflex connection with other viscera 
supplied by various. fibers through the former, and with the skeletal 
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tissues through the spinal nerves and the sensory filament of the latter. 
The parietal pleura is supplied by the intercostals, sympathetics, 
phrenics, and vagus. The visceral pleura receives its sympathetic 
supply largely from the pulmonary plexuses; hence from the upper six 
thoracic segments of the cord. The parietal pleura on the other hand 
receives its sympathetic supply largely from the fibers which connect 
with the intercostal nerves and is brought reflexly in contact with the 
superficial tissues innervated by all thoracic segments. The phrenic 
supply to the costal pleura is confined to two small branches which are 
given off as the phrenic nerve crosses the apex of the pleura. It is 
clear that apical pleurisy through the sensory fibers of these branches 
might produce reflexes in the same tissue, as the diaphragm. The 
diaphragmatic pleura is supplied by both vagus and sympathetic fibers 
of the vegetative system and by the intercostals and phrenics of the 
spinal system; consequently, the diaphagmatic pleura is in reflex con- 
nection with other viscera through the vagus and with skeletal tissues 
through the sympathetics, (intercostals and phrenics.) 

Unfortunately the necessity of minute study of the distribution of 
the sympathetic rierves to the internal viscera has heretofore been 
unappreciated; consequently, there are many important facts which, 
because of the lack of minute knowledge, cannot be asserted with 
positiveness. Now that we are beginning to study the viscerogenic 
reflexes which are associated with inflammation of internal viscera, it 
will be necessary for anatomists to be more specific in their description 
of the sympathetic nerve supply. It is not sufficient to know that the 
pleura is supplied by sympathetic fibers. If we wish to know where 
the viscero-motor reflex from the pleura expresses itself, we must know 
whether these fibers area part of the supply to the lung, or whether 
they are independent. This is of the greatest importance in determining 
the afferent paths for the visceral impulses. 

From the above discussion of the innervation of the pleura, it can be 


seen that there are many opportunities for reflexes, sensory, motor and ~ 


trophic in nature, to express themselves in the superficial tissues of the 
body. From the standpoint of practical diagnostics it would be in- 
teresting to follow out the sensory disturbances which result from 
pleural involvement but this procedure would take us away from our 
subject. 


The changes in movement of the chest wall, which result from pleural © 


inflammation, differ according to the location and extent of the patho- 
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logical process. If it involves that portion of the pleura above the 
fifth rib, the corresponding intercostal muscles become rigid, contract, 
narrow the intercostal spaces, and interfere with the free elastic motion 
which is normally found. If the inflammation is extensive, the motion 
of a large area of the upper portion of the thoracic wall on the side of the 
pleural inflammation may be lessened. In the remaining portion of the 
thorax, the motion may be markedly, slightly, or not at all lessened. 
We must assume in all dry pleurisies, at least, that both visceral and 
parietal pleurae are involved. | 

If the costal pleura below the fifth rib is inflamed, rigidity and con- 
traction of the corresponding intercostal muscles likewise take place 
with narrowing of the intercostal spaces and fixing of the chest wall 
as mentioned above. The fixation is greater, however, because the 
movement of the lower ribs is normally much greater than that of the 
upper ribs. The normal antero-posterior and lateral enlargement of the 
thorax fails to ensue. The degree to which movement is interfered 
with depends upon the extent and severity of the inflammation. 

When inflammation of the costal pleura is acute over the base, the 
diaphragmatic excursion may be lessened both because of the pain 
caused by motion and because of the motor disturbance in the costal 
portion of the diaphragm. When acute inflammation is not present 
but thickening of the pleural leaves or adhesions from previous inflam- 
mation remains, the diaphragmatic excursion usually suffers some 
limitation. 

If the costal portion of the diaphragmatic pleura is acutely inflamed, 
rigidity of the lower intercostal and abdominal muscles may be present 
with lessened movement of the chest wall. If the pleura over the 
central tendon of the diaphragm is inflamed, abdominal motion is 
lessened and as a rule reflex sensory disturbances are noted over the 
neck and shoulders in the third and fourth sensory cervical zones. 

The fact that pain is sometimes felt in the shoulder when the pleural 
cavity is being filled with gas in the production of artificial pneumo- 
thorax, may be explained on the grounds: first, that the visceral pleura 
is innervated by the same nerve filaments that supply the lung and 
that these cause a reflex in the cervical sensory zones; second, that the 
diaphragm is innervated in part by the phrenics which cause a reflex 
in the cervical sensory zones; or, third, that the phrenics send two 
small twigs to the apical pleura. Stimulation of these nerve endings in 
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any of the tissues mentioned, either by pressure or by stretching or 
tearing adhesions, might produce pain in the shoulder. 

Inflammation of the pericardium. Pericarditis is now and then ac- 
companied by a rigidity of the upper abdominal muscles and a limita- 
tion of thoracic movement which simulates inflammation of the costal 
portion of the diaphragmatic pleura or of subdiaphragmatic structures. 

Inflammation of subdiaphragmatic structures. Subdiaphragmatic struc- 
tures, which cause inflammation of the peritoneum, cause a motor re- 
flex in the abdominal muscles and a limitation of diaphragmatic ex- 
cursion, resulting in lessened motion of the thoracic cage on the side of 
the body involved. 

The difficulty of determining whether an inflammation is above or 
below the diaphragm, is oftentimes greater than at first thought might 
seem. The diaphragmatic pleura and peritoneum are both supplied 
with sensory sympathetic fibers from the seventh to twelfth thoracic 
segments of the cord, and both cause reflexes in much the same 
structures. 


PRACTICAL APPLICATION OF DISTURBANCES IN RESPIRATORY MOVE- 
MENT IN THE DIAGNOSIS OF INTRATHORACIC 
INFLAMMATION 


With this study of the mechanics of respiration and this discussion of 
the relationship. between inflammation within the thoracic cage and the 
respiratory muscles, a ts evident that pleural and pulmonary inflam- 
mations do not express themselves in identically the same structures; and 
that at times the seat of the pathology may be determined by the peculiar 
character of the diminished respiratory motion alone. Where this is not 
wholly clear from a study of the respiratory motion, it often can be 
accurately diagnosed when the reflex motor, sensory and trophic changes 
in the soft tissues have been determined by inspection and palpation. 
The importance of a careful study of the motion of the chest wall for 
its bearing upon the diagnosis of intrathoracic inflammation should be 
emphasized because it not only gives important hints, but in many 
instances is final in the information given. 

Acute inflammation of the pulmonary tissue causes a motor reflex 
(spasm) which tends to lessen motion: 1, by interfering with the normal 
motion of the crus of the diaphragm; 2, by shortening the muscles of 
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the shoulder girdle, particularly the scaleni and sternocleidomastoideus. 
These influences, together with the altered elasticity, will account for 
the diminished respiratory motion over the lung which are strictly due 
to the disease within the lung. They express themselves in three ways: 
1, in a generally lessened motion throughout the side; 2, in a limited 
motion more pronounced at the base; or 3, in a limited motion more 
pronounced at the apex. When the diminished motion is limited 
largely to either the base or the apex, however, and especially if it is 
very marked, then an inflammation of the underlying pleura must also 
be suspected. 

Acute inflammation of the pleura, likewise chronic inflammation 
which has resulted in adhesions or marked thickening, produces limited 
motion differing somewhat from that due to inflammation of the pul- 
monary parenchyma; and differing according to its localization. Inas- 
much as inflammation of the pleura and lung so frequently coexist in 
the same individual, it is not always easy to study and fully differentiate 
them. 

Pleural inflammation affecting the upper portion of the organ, above 
the fifth and particularly above the third rib, is present very often 
accompanying an underlying tuberculous process in the lung. Its 
presence, however, causes a reflex motor spasm, separate from that in 
the lung, involving the corresponding. intercostal muscle or muscles; 
and lessens the usually free inspiratory movement. The degree of 
limitation depends upon the acuteness and extent of the inflammation. 
An apical limited motion due to acute inflammation of the underlying 


. pleura presents tense intercostals to the palpating finger. When the 


inflammation is chronic and thickenings have occurred, then, partly by 
direct extension of the inflammatory process (Coplin (1) ) and partly 
by reflex trophic change in the overlying tissues, an increased tension is 
also felt, but one accompanied by a sense of decreased elasticity, the 
tissues feeling lifeless and doughy. The subcutaneous tissue and skin 
overlying also partake of the degeneration and are atrophied. 

When the inflammation, either acute or chronic with thickening, 
affects the portion of the pleura below the fifth rib, the same conditions 
as far as motion and trophic reflexes are concerned, exist; but the 
degree of limitation to motion is usually greater than when it involves 
the upper portion, because of the wider excursion of the pleura which 
normally occurs over this portion. The same tense, inelastic, doughy 
characteristics of tissue are noted as mentioned in connection with 
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inflammation above the fifth rib, and can ‘be utilized in differentiating 
between the involvement in the lung and in the pleura. 

The fact that the intercostals are involved in the acute motor reflex, 
or in the. degenerative process in case the lesion is chronic, narrows the 
intercostal spaces and prevents the normal forward and upward motion 
which lifts the sternum and enlarges the thorax antero-posteriorly; 
likewise, the rotation of the rib (bucket bail action) on the axis which 
corresponds to the spino-sternal articulations, which under normal 
conditions increases the lateral diameter of the thorax. 

Acute or chronic inflammation of the diaphragmatic pleura presents 
different conditions according to whether the costal or the central 
portion is inflamed. 

If the costal portion of the diaphragm is involved, the picture is much 
the same as that just described except that the abdominal muscles are 
more apt to partake of the motor reflex. These are often so boardy 
during acute inflammation that subdiaphragmatic pathological change 
is suspected. The motion is markedly lessened during acute inflam- 
mation; and, when the process has become chronic and adhesions have 
resulted, then contraction of the central tendon draws the lower ribs 
inward instead of forcing them outward. 

When the pleura over the central tendon of dee diaphragm is acutely 
involved the diaphragmatic motion is limited, and the chest movements 
assume more the costal type. The diminished motion resulting from 
inflammation of this portion of the pleura alone, however, is not of great 
differential value; but must be considered in connection with the two 
facts: 1, that the central tendon is rarely affected without some in- 
volvement of the costal portion; and 2, that characteristic sensory 
disturbances over the third and fourth cervical zones (Head) are nearly 
always present. 


DIFFERENTIATION OF THE MOTOR AND TROPHIC REFLEXES WHICH 
ORIGINATE IN THE LUNG FROM THOSE: 
ORIGINATING IN THE PLEURA 


In my early study of the motor and trophic changes in the soft tissues 
covering the thorax which result from intrathoracic inflammation, I 
confused those which result from the lung with those which are due to 
the pleura. This confusion can be now partially eliminated. 

The innervation of the visceral pleura, as previously shown, is the 
same as that of the lungs. The sympathetic fibers which carry afferent 
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impulses from the inflamed organ to the cord would, as far as I am able 
to determine, take the same course, at least in part, as those from 
inflamed pulmonary tissue and produce reflex action in the cervical 
portion of the cord. The sympathetic fibers of the parietal pleura, on 
the other hand, are given off from the thoracic cord and exclusively 
carry impulses directly to the thoracic segments; hence, they reflect 
their effects in those structures which are innervated by the thoracic 
segments. 

This distinction in innervation, with its distinction in location of the 
structures which are reflexly affected, offers a basis for differentiating 
pulmonary from pleural inflammation. This is of special importance 
to the student of. tuberculosis and not without value in many other 
diseases. 

Pulmonary versus pleural motor reflex. ‘The motor reflex from thelung 
is confined, so far as I am able to determine clinically, to those muscles 
which receive innervation from the cervical segments of the cord, and is 
strongest in the third and fourth segments. It affects the diaphragm, 
and through it lessens the motion of the chest wall. It also manifests 
itself in many of the auxiliary muscles of respiration, showing as in- 
creased tone (spasm). The muscles which are of particular diagnostic 
importance are the sternocleidomastoideus, scaleni, pectoralis, trape- 
zius, levator-anguli-scapulae and rhomboidei. The sternocleidomastoi- 
deus and trapezius have a second reflex path through the vagus and 
accessorius. 

Since the visceral pleura has the same sympathetic innervation as the 
lungs, it must cause reflexes in the same structures when inflamed. 
The parietal pleura, on the other hand, produces its reflex action in the 
thoracic segments and expresses itself for the most part in the intercostal 
muscles and the subcutaneous tissue and skin covering them. 

The following grouping of the segments of the cord with the struc- 
tures of greater diagnostic value which are affected in the motor, sensory, 
and trophic reflexes, as produced by inflammations of the lung and 
pleura, may assist in making the matter more clear. 

A glance at the grouping of structures and zones, which are in re- 
flex relationship with the lungs and pleura, shows that they are en- 
tirely different, with the exception that inflammation of the pleura over 
the central tendon of the diaphragm reflects in part in the same cervical 
segments as the lung (C.iii and C.iv, or at times C.iv and C.v). 
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Segments of cord originating, and structures showing reflexes 


SEGMENTS 


MOTOR REFLEX 


SENSORY REFLEX 


TROPHIC REFLEX 


1. Lung 


C.i-C.viii particu- 
larly C.iii and 
C.iv 


Diaphragm C.iii and C.iv (some- 
times C.v) 

Sternocleidomastoideus, C.i, C.iii, 
usually C.ii 

Scalenus ant. C.iii-C.vi 

Scalenus med. C.iii-—C. viii 

Scalenus posticus C.v—C. viii 

Pectoralis C.vi 

Trapezius C.ii-C.iv 

Levator-ang.-scap. C.ii-C.iv 

Rhomboidei, major et minor, C.iv 
and C.v 


Cervical zones, 
C.i-C.viii, par- 
ticularly C.iii 
and C.iv 


Cervical zones, 
C.i-C.viii, par- 
ticularly  C.iii 
and C.iv 


ostal pleura and costal portion of diaphragmatic pleura 


Ti-T.xii 


Intercostal muscles, T.ii-T.xi 
Serratus posticus sup., T.i-T.iv 
Rectus abdominus, T.v—-T.xii 
Obliquus abd. ext., T.v—-T.xii et 
internus, T.vii-L.i 
Transversalis abd., T.vii-T.xii 
Serratus post. inferior, T.ix—T.xii 


Thoracic zones 
T.i-T.xii 


Thoracic zones, 
T.i-T.xii 


3. Pleura of central tendon of diaphragm 


C.iii and C.iv, 
sometimes C.iv— 


C.v 


Sternocleidomastoideus, C.i-C.iii 
(usually C.ii) 

Scalenus ant., C.iii-C.vi 

Scalenus med., C.iii-C.viii 

Scalenus posticus, C.v—-C.viii 

Trapezius, C.ii-C.iv 

Levator ang.-scap., C.ii-C.iv 

Rhomboidei, major et minor, C.iv 
and C.v 


Cervical zones, 
C.iii and C.iv, 
sometimes C.iv 
and C.v 


Cervical zones, 
C.iii and C.iv, 
sometimes C.iv 
and C.v 


C.=Cervical. 
T.=Thoracic. 
L.=Lumbar. 


When the pleura over the central tendon of the diaphragm is inflamed, 


however, sensory phenomena predominate over the motor; while, when the 
lung is involved, motor predominate over the sensory. It is usually difh- 
cult or impossible to determine an increased muscle tone (spasm) which 
can positively be said to be due to the pathological lesion in the central 
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diaphragmatic pleura because pulmonary tissue in the corresponding 
lung is practically always inflamed. 

Table 1 shows the muscles of greatest diagnostic value which are 
affected by the motor reflex when the pulmonary tissue is involved. 
Table 2 shows the principal muscles of diagnostic worth when the 
pleura (excluding that portion covering the central tendon of the 
diaphragm) is involved. 

The muscles involved in the pulmonary motor reflex belong, with the 
exception of the diaphragm, to the shoulder girdle. Those involved in the 
pleural reflex when that portion of the pleura above the extreme base is 
inflamed, are aside from those involved in the pulmonary reflex, the inter- 
costals; when the base and costal portion of the diaphragm is inflamed, the 
intercostals and abdominal muscles; and when the pleura covering the 
central tendon of the diaphragm is inflamed, the muscles from the third 
to fifth cervical segments as mentioned above. 

Pulmonary versus pleural sensory reflex. ‘Table 1 shows the sensory 
zones (cervical iii and iv) which are the seat of the greatest amount of 
sensory disturbance when the pulmonary tissue is involved. The same 
zones are the seat of pain when the pleura over the central tendon of 
the diaphragm is inflamed. The pain in the latter condition is much 
more severe than in the former. The afferent path in the former is in the 
sensory fibers of the sympathetics; in the latter, in the sensory fibers 
of the phrenics. 

In table 2 which shows the sensory zones (thoracic ii to xi) which are 
involved in costal pleurisy, it will be noted that they comprise the entire 
thoracic portion of the chest, with the exception of those areas above 
the first interspace anteriorly and the spine of the scapula posteriorly, 
and the entire surface of the abdomen. 

Reflex sensory disturbances caused by inflammation of the costal pleura 
are almost wholly confined to the surface of the chest wall unless the costal por- 
tion of the diaphragmatic pleura is involved, when the sensory changes may 
be, and usually are, transmitted along the intercostal nerves over the ab- 
dominal wall. While the sensory phenomena may be found over any 
portion of the abdominal wall, yet the pain is usually most severe over 
the diaphragmatic area itself. The extent and severity of the sensory 
reflex depends much upon the severity of the inflammation. 

Pulmonary versus pleural trophic changes. Nutrition is affected by 
both sensory and motor nerves; so, we find trophic changes in chronic 
inflammations in all structures which were involved in motor and 
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sensory reflexes when the inflammation was acute. Thus the muscles 
which received their innervation from the cervical portion of the cord, 
and particularly those from the second to fifth segments, and the skin 
and subcutaneous tissue innervated by these same segments, de- 
generate on the side of involvement when the underlying pulmonary 
tissue has become the seat of chronic inflammation. Likewise the 
intercostal muscles and the skin and subcutaneous tissue supplied by 
the thoracic segments of the cord, which show reflex motor and sensory 
phenomena during acute pleural inflammation, atrophy if the inflam- 
mation becomes chronic. 
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A chronic inflammatory process in the lung may cause atrophy of 
the skin and subcutaneous tissue above the second rib anteriorly and 
the spine of the scapula posteriorly in the cutaneous zones supplied 
by the third, fourth and fifth cervical sensory nerves as shown in figures 
4 and 5. This, as seen from the front, often appears as a collar of 
degeneration above the second rib, when both apices have been the 
seat of a long-standing tuberculous process. 

Extensive chronic hilum inflammation usually causes atrophy of the skin 
and subcutaneous tissue in the interscapular space. This often appears 
as a saucer like area of degeneration in the interscapular tissues, the 
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degeneration and thinning of the subcutaneous tissue being evident to 
the eye as well as to the palpating finger. 

Localized atrophy of the skin and subcutaneous tissue elsewhere over 
the bony thorax is due, in my experience, to chronic inflammation of 
the underlying pleura in the path of nerve endings which are in reflex 
connection with the intercostal nerves which supply the atrophied 
structures. 


REFERENCES 


(1) Coprin, W. M. L.: Changes in the intercostal muscles and the diaphragm in infective 
processes involving the lungs and pleura. Am. J. Med. Sci., 1904, cxxvii, 754. 

(2) TENDELOO, M. Pu.: Studien uber die Ursachen der Lungenkrankeiten, Weisbaden, 
1901. 

(3) Hasse, C.: Die Formen des menschlichen Kérpers und die Formveranderungen bei 
der Atmung, Jena, 1888-90, parts i-ii; also Uber die Atembewegungen des 
menschlichen Kérpers. Arch. f. Anat. u. Physiologie, 1901 and 1903. 

(4) Srsson, F.: On the. mechanism of respiration. Philosophical Transactions, 1846, 
cexxxvi, 501. 

(5) Kerru, A.: A contribution to the mechanism of respiration in man. Proc. Anat. Soc. 
of Great Britain and Ireland, May, 1903; also Further advances in physiology, 
Hill, London, 1909. 

(6) WENCKEBACH: Ueber pathologische Beziehungen zwischen Atmung und Kreislauf 
beim Menschen. Sammlung Klinischer Vortrige (Volkmann) Innere Medizin, 
No. 140 and 141, 1907. 

(7) EPPINGER: Riana: und specielle Pathologie és Zwerchfells. Alfred Holder, Wien 
and Leipzig, 1911. 

(8) HoFBAUER UND HoLzkKNeEcutT: Zur Physiologie und Pathologie der Atmung. Holz- 
knecht’s Mittheilungen 25, Heft ii, G. Fischer, Jena, 1907. 

(9) PorrENGcER, F. M.: Muscle spasm and degeneration in intrathoracic inflammations 
and light touch palpation. C. V. Mosby & Co., 1912. Clinical Tuberculosis, 
C. V. Mosby & Co., 1917. 

(10) PorrENcER, F. M.: Further observations upon rigidity of the chest muscles as a sign 
of involvement of the pulmonary parenchyma. Med. Rec., October, 1909. 

(11) Porrencer, F. M.: Die Rigiditat der Muskeln und die leichte Tastpalpation als 
wichtige Zeichen zur Erkennung der Lungenkrankheiten. Deutsch. med. 
Wehnschr., 1910, xxxvi, 751. 

(12) Hoover, C. F.: Diagnostic signs from the scaleni, intercostal muscles, and diaphragm 
in lung ventilation. Arch. Int. Med., 1917, xx, 701. 


| 
ae 
‘ 
is 
H 
4 
4 
{ 
} 
4 
“a 
ii 
j / 
4 
{ 
¥ 
4 


THE ULTIMATE RESULTS IN 1654 CASES OF TUBERCU- 
LOSIS TREATED AT THE MODERN WOOD- 
MEN OF AMERICA SANATORIUM 


J. A. RUTLEDGE anv JOHN B. CROUCH 
Woodmen, Colorado 


In. undertaking this paper we had only partly reviewed the subject 
before we found that there was such a world of material that it would 
be impossible to present it at this meeting in the space of time allotted. 
Thirty-five hundred cases have come under our observation in the past 
nine years. A careful record of each case has been kept, not only while 
the patient was a resident, but after he had left the institution. 

Owing to the insurance feature of the Order, when a death occurs, a 
notice of it is immediately sent to the head clerk, who, in turn, notifies 
us, not only as to the death, but also the cause of death, as given on 
the death certificate. In this way we have authentic knowledge as 
to whether our ex-patients are living or dead. In addition to this, we 
each year send out a questionnaire to all ex-patients, and these are 
practically all filled in and returned. In case this report is not returned, 
we take the matter up with the clerk of the local camp, or through the 
local physicians in this ex-patient’s district or county, and in this man- 
ner get a return from practically all of our ex-patients. 

We considered 1663 cases for this paper. This includes all patients 
who have been discharged from the sanatorium for a period of more 
than four years. However, the records given include only 1654 cases, 
as we have nine ex-patients from whom we have been unable to receive 
any report. We feel that we can determine better the value of sana- 
torium treatment by considering patients who have been out for this 
length of time, than by taking all of the 3500, as so many of them have 
been discharged for only a short period. The actual results of sana- 
torium treatment are good in a large majority of cases, even the far 
advanced cases are temporarily benefited, but the ultimate result is not 
so satisfactory. 

The great discrepancy which appears in the result of cases in which 
we were unable at any time to demonstrate tubercle bacilli in the spu- 
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tum, and in those in which the bacilli were present, has caused us to 
classify all cases as to the presence or absence of tubercle bacilli in the 
sputum. The negative sputum cases do not include cases which were 
positive on admission, but negative on discharge; and the positive 
sputum class includes all patients in which the tubercle bacilli were at 
any time demonstrated in their sputum during their stay at our insti- 
tution. The cases that were free from bacilli are further divided into 
those probably tuberculous, those doubtful, and those which showed no 
clinical tuberculosis. 

In the cases with probable tuberculosis we have considered the incip- 
ient, moderately advanced and far advanced types. The incipient, 
under this heading, are cases where a diagnosis of tuberculosis is prac- 
tically certain. In these cases the diagnosis is made from the history. 
Under this classification we have placed cases in which the sputum was 
free from bacilli, but where a history of hemorrhage, pleurisy with 
effusion, rectal fistula, or the history of tuberculosis in some other part 
of the body practically clinches the diagnosis. The moderately ad- 
vanced and far advanced cases, of course, were diagnosed from the 
lung findings, regardless of the sputum. 

The doubtful cases are those in which the physical signs are indefinite 
and which have no definite history or symptoms. These patients have 
been classified upon our records, and are classified on the records of 
practically all sanatoria as incipient pulmonary tuberculosis with 
negative sputum. We believe, however, that frequently there are a 
great many doubts as to their being tuberculous, and have, therefore, 
classified them as doubtful in this paper. The non-clinical cases, natu- 
rally, include all patients in which a diagnosis of some other disease was 
made. | 

The positive sputum cases are simply divided into incipient, mod- 
erately advanced and far advanced types. As stated before, our insti- 
tution has been in operation a little more than nine years, and we are 
considering these cases by years; namely, those who have been dis- 
charged for more than eight years, those out of the sanatorium between 
seven and eight years, those out between six and seven years, those out 
between five and six years and those out between four and five years. 

We have 245 patients who have been out of the sanatorium for more 
than eight years. Of this number, up to June 1, 1918, regardless of the 
presence or absence of tubercle bacilli in the sputum, 85, or 34.7 per 
cent are living and 160, or 65.3 per cent are dead; 58, or 27.1 per cent 
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of these cases had sputum free from tubercle bacilli, and of this number 
45, or 78 per cent are living and 13, or 22 per cent are dead. Of the 
13 dead, however, 6 died from non-tuberculous causes, leaving only 
7 who died of tuberculosis out of the whole negative sputum series for 
the period of over eight years. There were only 3 incipient cases with 
negative sputum. These cases, as we have before stated, were prac- 
tically proved cases of tuberculosis; 1 is now living, 1 died from tuber- 
culosis, and 1 from some other cause. 

There were 33 moderately advanced cases with negative sputum who 
have been discharged more than eight years; 28 are living and 5 are 
dead. Only 1 of the 5 died from a non-tuberculous cause. There were 
7 far advanced cases with negative sputum for this period; 6 of these 
cases are living and 1 is dead. Of 9 doubtful cases, 7 are living and 2 
are dead. These 2, however, both died from causes other than tuber- 
culosis. There were 6 cases showing no clinical tuberculosis; 3 are now 
living and 3 dead, 1 of the 3 dying from tuberculosis. There is some 
doubt in our minds, however, whether this man’s death was really due 
to tuberculosis, as he was undoubtedly suffering from some other dis- 
ease while a patient at the sanatorium. 

Let us now consider the positive sputum cases during this same 
period. There were 187, or 72.9 per cent of the 245 cases treated in 
which we were able to demonstrate tubercle bacilli in the sputum. Of 
this number there are now living 40, or 21.4 per cent and 147, or 78.6 


per cent are dead. There were only 3 incipient cases in this classifica-_ 


tion, of which 2 are living and 1 is dead. We had 55 moderately ad- 
vanced cases with bacilli present; 23, or 42 per cent are living and 32, 
or 58 per cent are dead. There were 129 far advanced cases, and of 
this number only 15, or 11.5 per cent are living and 144, or 88.4 per 
cent are dead. (See table 1.) 

In the cases who have been discharged from the sanatorium between 
seven and eight years, we have a total of 319. In this series there are 
161, or 50.5 per cent living and 158, or 49.5 per cent are dead. This is 
irrespective of sputum conditions. Out of these 319 cases, in 98, or 
30.7 per cent, we were unable to demonstrate tubercle bacilli in the 
sputum. Of the 98 cases, 79, or 80.6 per cent are living while 19, or 
19.4 per cent are dead. Out of the 19 dead, 9 died from causes other 
than tuberculosis. We had 18 incipient cases in this series, 13 living 
and 5 dead. All of these deaths were due to tuberculosis. The mod- 
erately advanced cases numbered 20; of this number 17 are living and 
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3 are dead, 1 of these dying from a non-tuberculous cause. Of the far 
advanced cases we had 5. Two are living and 3 are dead, 1 dying from 
a non-tuberculous cause. The doubtful cases, classified as incipient on 
our records, but with no definite tuberculous history, symptom or 
physical finding upon which to hang a diagnosis, numbered 38; of this 


class 37 are now living and 1 died from a non-tuberculous cause. Dur-: 


ing this period we had for consideration 17 non-clinical cases, of which 
10 are living and 7 are dead, only 1 of the 7 dying from tuberculosis. 
There is no doubt that this man did die from tuberculosis, as he returned 
to the sanatorium six years after his discharge, suffering from a far 
advanced tuberculosis, from which he later died. In his earlier stay 
at the sanatorium this man had been diagnosed as having no clinical 
tuberculosis. 


TABLE 1 
Cases discharged more than eight years: 245 = Living, 85—34.7 percent = Dead, 160—65.3 
per cent 
MODER- 
INCIFIENT | ATELY AD- 
No bacilli in sputum, 58—27.1 per cent... . 3 33 7 9 6 
Living, 45-78 per cent.............. nga 1 28 6 7 3 
Dead, per Cent 2 5 1 2 
Bacilli in sputum, 187—72.9 per cent...... 3 55 129 
Living, 40—21.4 per cent............... 2 23 15 
Dead, 147—78.6 per cent............... 1 32 114 


Of the 319 cases who have been out of the sanatorium between seven 
and eight years, 221, or 69.3 per cent showed tubercle bacilli present in 
the sputum. Eighty-two, or 37.1 per cent of these cases are living, 
while 139, or 62.9 per cent have died. Thirteen of these cases were 
classed as incipient, and of this number 10 are living and 3 are dead. 
Ninety-two were classed as moderately advanced, of which number 55 
are now living and 37 are dead. Of the far advanced type we had 116, 
with only 17 living and 99 dead. Here, as well as in the preceding 
series, the far advanced cases show the largest number of deaths. (See 
table 2.) 

There is a total of 371 cases discharged from the sanatorium between 
six and seven years. Of this number 192, or 51.8 per cent are living and 
179, or 48.2 per cent are dead. In this series we have 95, or 25.6 per 
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cent, which showed an absence of bacilli in the sputum. Of the 95, 
there are 85, or 89.5 per cent living and 10 or 10.5 per cent are dead. 
Of the 10 who died, 6 died from non-tuberculous causes, leaving only 
4 of the total of 95 with negative sputum who died from tuberculosis of 
those treated during the period last stated. Twenty-six of the 95 cases 
were classified as in the incipient stage; here, again, there are practically 
proved cases of tuberculosis. Twenty-three, or 88.5 per cent are living 
and 3, or 11.5 per cent are dead. There were 11 moderately advanced 
cases; 10 are now living and 1 is dead. During this period we had 
3 far advanced cases, of which 2 are living and 1 is dead. There were 
27 doubtful cases; 26 are living and 1 is dead. As stated before, 
these cases were classed as having incipient disease on our records. 


TABLE 2 
Between seven and eight years: 319 = Living, 161—50.5 per cent = Dead, 158—49.5 per cent 


MODER- - 
INCIPIENT |ATELY _AD- 

No bacilli in sputum, 98—30.7 per cent....; 18 20 5 38 17 

Living, 79—80.6 per cent.............-. 13 17 2 37 10 

Dead, 19—19.4 per cent................ 5 3 3 1 7 

Bacilli in sputum, 221—69.3 per cent...... 13 92 116 
» Living, 82—37.1 per cent............... 10 55 17 
Dead, 139—62.9 per cent............... 3 37 99 


There were 28 non-clinical cases; 24 are living and 4 are dead, all dying 
from causes other than tuberculosis. 

Of the 371 cases who have been out of the sanatorium between six 
and seven years, 276 cases showed the presence of tubercle bacilli in the 
sputum. This is 74.4 per cent of the total number of cases for this 
period. One hundred and seven, or 38.8 per cent of these cases are 
living and 169, or 61.2 per cent are dead. Twenty-nine of these cases 
were classed as incipient, with bacilli present in the sputum, and of 
this number 22 are living and 7 are dead. One hundred and twenty-two 
were classed as moderately advanced, of which 66 are living and 56 
are dead. One hundred and twenty-five were far advanced cases, and 
of this number 19 are now living and 106 dead. (See table 3.) . 

In the cases discharged between five and six years, we have a total 
of 367. One hundred and sixty-nine, or 46 per cent of this number are 
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living and 198, or 54 per cent are dead. In 84, or 22.9 per cent of th 

367 cases there was an absence of tubercle bacilli in the sputum, and 
73 of these cases, or 86.9 per cent are living and 11 or 13.1 per cent are 
dead. Six of the 11 died from non-tuberculous causes, leaving only 5 
of the 84 cases with negative sputum to die of tuberculosis. Of the 


negative cases 17 were classified as incipient, with a history of tuber- 


culosis. Of this number 16 are living and 1 died from a non-tuber- 
culous cause. Fourteen were moderately advanced cases, with 13 now 
living and 1 dead. There were 8 far advanced cases, showing 3 living 
and 5 dead. Of the 5 who are dead, 2 died from causes other than 
tuberculosis. Of the doubtful cases there were 29, and of this number 
28 are now living while 1 died from tuberculosis. There were 16 classed 


TABLE 3 
Between six and seven years 371 = Living, 192—51.8 percent = Dead, 179—48.2 per cent 
INCIPIENT ATELY AD DOUBTFUL 
No bacilli in sputum, 95—25.6 per cent....| 26 11 3 27 28 
Living, 85—89.5 per cent............... 23 10 2 26 24 
Dead, 10—10.5 per cent.............0. 3 1 1 1 4 
Bacilli in sputum, 276—74.4 per cent...... 29 122 125 
Living, 107—38.8 per cent.............. 22 66 19 
Dead, 169—61.2 per cent............... 7 56 106 


as non-clinical, with 13 living and 3 dead from causes other than tuber- 
culosis. 

Of the total number of 367 cases discharged from the institution 
between five and six years, in 283, or 77.1 per cent, we were able to 
demonstrate tubercle bacilli in the sputum. Of this number 96, or 
33.9 per cent are living and 187, or 66.1 per cent, are dead. Of the 
positive sputum cases 24 were classed as incipient, and 16 of these are 
living while 8 are dead. One hundred and twenty-nine were moderately 
advanced, and of this class we have 64 living and 65 dead. There were 
130 cases classified as far advanced, with 16 living and 114 dead. (See 
table 4.) 

There are 352 patients who have been out of the sanatorium between 
four and five years, with 164, or 46.6 per cent, living and 188, or 53.4 
per cent dead. The 352 cases include 90, or 25.6 per cent, who were 
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at all times free from tubercle bacilli. Seventy-five of those with nega- 
tive sputum, or 83.3 per cent are living and 15, or 16.7 per cent are dead. 
Of the 15 dead, 8 died from causes other than tuberculosis. Twenty- 
five of the negative sputum cases were classified as having incipient 
trouble, proved tuberculous, and 23 of this number are living while 2 
are dead. Eighteen were moderately advanced, and 16 of these cases 
are living and 2 dead, 1 from a non-tuberculous cause. In this series 
we had 1 far advanced case who died from tuberculosis. There were 
16 doubtful cases, of which 14 are living and 2 dead. We had 30 non- 
clinical cases, and have 22 of this number living and 8 are dead, 6 of 
the 8 dying from non-tuberculous causes. 

Of the total of 352 cases in this series, in 262, or 74.4 per cent, we 
demonstrated tubercle bacilli in the sputum. Of this number 88 cases, 


TABLE 4 
Between five and six years: 367 = Living, 169—46 per cent = Dead, 198—54 per cent 
INCIPIENT ATELY AD 
No bacilli in sputum, 84—22.9 percent....} 17 14 3 29 16 
Living, 73—86.9 per cent..............- 16 13 3 28 13 
Dead, 11—13.1 per cent................ 1 1 5 1 3 
Bacilli in sputum, 283—77.1 per cent...... 24 129 130 
Living, 96—33.9 per cent............... 16 64 16 
Dead, 187—66.1 per cent............... 8 65 114 


or 33.2 per cent are living and 147, or 66.8 per cent are dead. Of the 
positive sputum cases 15 were classified as incipient, with 12 living and 
3 dead. Ninety-seven were classified as moderately advanced, and 
51 of these are living while 46 are dead. There were 150 far advanced 
cases, of which 25 are living and 125 are dead. (See table 5). 

Our records show a total of 1654 cases, with full reports, patients who 
have been discharged from the sanatorium for from four to nine years. 
There are living a total of 771 cases, or 46.6 per cent, and 883, or 53.4 
per cent are dead. We had 425, or 25.7 per cent of the cases where we 
were unable to demonstrate tubercle bacilli in the sputum; of this 
number 357, or 86.4 per cent are living and 68, or 13.6 per cent have 
died. Thirty-five of the 68 cases who have died, under this classifica- 
tion, died from causes other than tuberculosis. Eighty-nine were 
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classed as being in the incipient stage, with a positive history of tuber- 
culosis; 76 of this number, or 85.4 per cent are living and 13, or 14.6 
per cent have died. Ninety-six moderately advanced cases appear 
in the total number, with 84, or 87.5 per cent living and 12 or 12.5 per 
cent dead. Of the 24 far advanced cases, 13, or 54.25 per cent are 
living and 11, or 45.75 per cent have died. There were 119 doubtful 


TABLE 5 
Living, 164—46.6 per cent = 


Between four and five years: 352 = Dead, 188—53.4 per cent 


MODER-, 
INCIPIENT |ATELY _AD- | DOUBTFUL 
No bacilli in sputum, 90—25.6 per cent....} 25 18 1 16 30 
Living, 75—83.3 per cent............... 23 16 14 22 
Dead, 15—16.7 per cent..........0..00- 2 2 1 2 8 
Bacilli in sputum, 262—74.4 per cent...... 15 97 150 
Living, 88—33.2 per cent............ 51 25 
Dead, 147—66.8 per cent............... 3 46 125 


Summary: 1654 = Living, 771—46.6 per cent = Dead, 883—53.4 per cent 


J No bacilli in sputum, 425—25.7 per 
89 96 24 119 97 
Living, 357—86.4 per cent..... ./76-85.4%| 84-87 .5%|13-54.25%]112-94 .1%]72-74.2% 
Te Dead, 68—13.6 per cent........ 13-14.6%| 12-12.5%|11-45.75%| 7- 5.9%|25-25.8% 
bi: Bacilli in sputum, 1229—74.3 per 
.¥ Living, 413—33.6 per cent...... 62-73 .8%|259-52 .3%| 92-14.2% 
Dead, 816—66.4 per cent....... 22-26 .2%|236-47 .7%|558-85 .8% 
3 5 9 


| cases, with 112, or 94.1 per cent living and 7, or 5.9 per cent dead, 5 of 
During these 
years we had 97 non-clinical cases; 72, or 74.2 per cent of them are now 
living, and 25, or 25.8 per cent are dead; but only 4 of the 25 died from 


tuberculosis. 


the 7 having died from causes other than tuberculosis. 


During these four years there were 1229 cases of the 1654 treated 
that showed tubercle bacilli in the sputum. This was 74.3 per cent of 
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all cases. Four hundred and thirteen, or 33.6 per cent are living and 
816, or 66.4 per cent are dead. Eighty-four were incipient, with 62 
living and 22 dead. This is, 73.8 per cent living and 26.2 per cent dead. 
There were in all 495 moderately advanced cases with bacilli in the 
sputum, of which 259, or 52.3 per cent are living and 236, or 47.7 per 
cent are dead. The records show 650 far advanced cases, with 92, or 
14.2 per cent living and 558, or 85.8 per cent dead. (See table 6.) 

In conclusion we wish to state: 

1. That the presence or absence of tubercle bacilli in the sputum 
should be considered in the prognosis. Practically proved cases of 
tuberculosis with an absence of bacilli in the sputum, even though the 
lung findings are sometimes much more extensive than those in which 
the bacillus is present, usually give a much better prognosis. 

2. That there are numerous cases classified as having incipient 
pulmonary tuberculosis who have an absence of tubercle bacilli in their 
sputum, that do not have tuberculosis. We do not believe that a 
definite diagnosis can be made in these cases. We do believe, however, 
that they should be kept under observation for a period of time, in 
order that they may receive the benefit of the doubt. 

3. That a great number of cases are sent to our institution with a 
diagnosis of pulmonary tuberculosis, and after a period of observation 
we are able to determine that no tuberculosis exists in these cases. The 
number of these cases is becoming greater every year. 

4, That the far advanced cases of pulmonary tuberculosis, with the 
presence of bacilli in their sputum, represent by far the largest number 
of cases treated at our institution, and by far the greatest proportion 
of deaths occur in these cases. . 

5. That it is also a fact that the moderately advanced type of case, 
with bacilli present’in the sputum, has an even chance of living after 
being discharged from the sanatorium for five years. 

6. That incipient cases with bacilli present have a less favorable 
prognosis than incipient cases with an absence of bacilli, whose histories 
or symptoms have practically proved them to be definitely tuberculous. 

7. That in the deaths of those who have shown an absence of tubercle 
bacilli in the sputum, over one-half are due to non-tuberculous causes. 
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THE SUBSEQUENT HISTORY OF CASES DISCHARGED 
“APPARENTLY CURED” FROM AREQUIPA SANA- 
TORIUM FOR WAGE EARNING WOMEN 
DURING SIX YEARS 


PHILIP KING BROWN 


San Francisco 


The founding of Arequipa Sanatorium was the outgrowth of a number 
of influences that bear on the subject of this paper. Twelve years ago 
we began at the San Francisco Polyclinic the first organized work 
against tuberculosis in San Francisco, and a class was established some- 
what after the plan of those conducted by Minor and Pratt, except that 
we sought to put special emphasis on two points, the desirability of 
satisfying the mental state of the patients and the making of the 
class meetings in every way a psychological advantage. We had 
observed the spirit of unwillingness and unrest in sanatoria and among 
ambulatory cases, and heard the old familiar cry that the cured con- 
sumptive was only 60 per cent efficient, until it seemed that there must 
be a better adaptation of the energies of these patients through a greater 
consideration of their fundamental instinctive reactions. A long famil- 
iarity with the methods and results of work treatment, especially in 
nervous disorders, made it simple to use the class meetings to give 
weekly instruction in various light handicrafts. The creative instinct, 
the instinct of workmanship or self expression, as Irving Fisher calls it, 
was not only satisfied, but an immense amount of latent energy was 
thus directed into normal channels. The peculiar atmosphere of Dr. 
Robt. Peers’s camp for the tuberculous at Colfax, California, which he 
calls a “‘School for the Tuberculous” had also excited our definite curi- 
osity. We had observed other men and women of strong personality 
holding the interest and attention of their patients, but here was some- 
thing more, a definite appeal to the sick to come and learn, and so 
obvious was the response that one found the same spirit that is found 
in a preparatory school or a college. There was a keen desire in under- 
standing, a pride in accomplishment, ever better standards, and the 
working out of social and economic problems, in which the medical 
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director codperated. All this led us to plan our class so as to put great 
emphasis on all that pertained to the lives of its members and not 
merely on the tuberculosis, for surely we all feel to-day that this dis- 
ease is a social problem quite as much as a medical one. I mention 
this for the better understanding of how it comes that to-day after 
twelve years we have really three organizations centering in Arequipa 
Sanatorium: one that takes up the problems of the applicants and 
begins the work with them, for we have a long waiting list and it is 
often three months before we can admit a patient; then the sanatorium; 
and finally a committee which follows the girls in the sanatorium who 
need a change of job or who must work for the first time, and which 
hunts the jobs and follows the girls year in and year out after they 
leave, not only in connection with what they are doing but also to 
keep them reporting regularly for examination. That part of our 
results is due to this long continued and detailed supervision of the 
patients, I have no doubt. The cases lost track of are complications 
in any statistical scheme, for they are frequently the wanderers who 
search for health and new and easier jobs as part of an unrest which 
we could not influence and doubtless the mortality among ‘such cases 
is materially higher. 

There are several interesting points brought out by these tables to 
which attention should be drawn, namely, (1) What constitutes a first stage 
case? (2) Why does a sanatorium, with a long waiting list and supposedly 
taking only early cases, have so many second and third stage cases? and 
(3) Complications which operate against recovery, such as asthma, 
emergency operations, and attitude of mind. 

Cases in or near San Francisco are under our supervision from the 
time they apply so that if we get them very early they often are free 
from cough, fever, or any physical signs whatever when they enter the 
sanatorium. It is not always necessary to keep such cases very many 
months, but we have received so many who have at some time been in 
other sanatoria, that we are very careful to keep girls till they have 
been tested out pretty thoroughly as to endurance and until a study is 
made of conditions under which the new breakdown has come and a 
better defense against recurrence is built up. We think it foolish to 
discuss a pretuberculous stage, for we have all been in that stage, nor 
is it less foolish to consider the finding of tubercle bacilli in the sputum 
necessary for diagnosis. We preach constantly that the ease of fatigue, 
change or cessation of menses, cough of more than two weeks, slight 
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loss in weight or persisting subnormal or slightly elevated temperature 
demand explanation and we proceed to exhaust every clinical, labora- 
tory and X-ray method of investigation before we allow ourselves to 
say that a suspicious case is not tuberculous. 

The acceptance of second and third stage cases is at times a matter 
of sentiment when a mother of a large family has shown an unusual 
recuperative tendency after the preliminary examination and is taken 
for a limited period for the sake of more easily handling her too fre- 
quently infected children. The need of a preventorium and outdoor 
home in our neighborhood for such children is our greatest hafidicap 
to-day. More commonly, advanced cases are sent to us from a distance 
by doctors who little appreciate the distinction between curable and 
incurable cases. To the credit of the profession however it must be 
recorded that every year we get a larger and larger percentage of the 
most desirable type of incipient cases. When the advanced ones come 
from a distance we keep them long enough to show them how to live 
and send them home to as favorable conditions as we can arrange for 
by letter in the interval. We do not use the words “hopeless” or ‘‘in- 
curable” but state that a trial of their ability to conquer the disease 
will take a longer period than we can allow and since they must make 
provision for its continuance at home, indefinitely, it is wise to begin 
at once. 

The most disturbing complication which we have met is chronic 
asthma and thus far our view is decidedly that of the two conditions, 
asthma and tuberculosis, the former is more hopeless than the latter. 
We have tried to the limit every reasonable procedure and have been a 
few times encouraged by the relief afforded by removal of pus foci. 
Even extensive ethmoiditis after innumerable minor operations has 
been relieved with enough influence on the asthma to suggest a connec- 
tion. Tonsils and teeth when showing foci of infection are removed at 
times with benefit. Dr. Grant Selfridge’s extensive studies of the rela- 
tions of Pacific Coast wild flower pollens and food stuffs to hay fever 
and the asthmatic state, have given us valuable help in a study of skin 
reactions but when all has been said and done we still have a large 
predominance of cases which resist cure. For these we have under- 
taken a plan of trial of change of climate and in another year or two 
we may have data concerning all the possible removable and change- 
able variables and their relations to this unfortunate complication. In 
the meantime our experience shows that treatment with autogenous 
vaccines following removal of infections has produced the best results. 
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Operations on cases of lung tuberculosis have not been given anything 
like the consideration they need and we wish to state most emphatically 
that any surgeon who operates on a patient under ether, chloroform, or 
even gas-oxygen anesthesia, without quite as careful consideration of 
lung condition as of heart and kidney, will some day be considered 
culpable. Not enough protest has been raised against the damage 
done and probably because it isn’t often apparent for some weeks after 
the anesthesia. We have had so many bad experiences in emergency 
operations done even under gas and oxygen that we prefer to take con- 
siderable risk rather than subject a patient to this danger. Even gas- 
oxygen for the removal of teeth has caused serious setbacks. It has 
been our experience in dealing with lung complications following opera- 
tions done on patients outside the sanatorium and not suspected of 
having tuberculosis, that many times activity in what must have been 
quite latent foci is distinctly increased, or that pleurisy has been stirred 
up or shows itself for the first time. In this connection it is only reason- 
able to add that extensive major operations have been done on patients 
with well advanced pulmonary tuberculosis under local anesthesia, 
quite the most graphic illustrations being the removal of an ovarian cyst 
as big as a large orange from a thirteen year old girl and an appen- 
dix with adhesions from another. Neither caused appreciable pain or 
' shock and no lung set back followed. We have always enjoyed the 
gratuitous services of the best surgeons in San Francisco for these 
emergencies and the best of operating room technique, so our position 
against indiscriminate operations and general anesthesia on patients 
with lung tuberculosis we put forward as an appeal for more considera- 
tion of this subject. 

How much the state of mind has to do with recovery no one can say, 
but at Arequipa where our daily regimen is exceedingly simple and an 
effort is made to study every variable. Where no change in medica- 
tion or routine is made without a careful study and record of the reasons, 
and where our record sheet shows at a glance the status of the ordinary 
variables we are enabled to weigh the probabilities of external influ- 
ences as opposed to physical conditions in their effect upon a patient. 
There has been a close relation of a group of social workers to the pa- 
tients and several of the managers keep up a lively and helpful interest 
in their problems. We have had a resident social worker at times and 
for three years there has been a growing tendency of some of the pa- 
tients to discuss their affairs with the superintendent. 
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Without entering into elaborate detail it seems fair to summarize 
the influences of mental state on recovery as follows: _ 

1. Family anxiety, the mother’s uncertainty about her children 
boarded out or perhaps with the husband’s relatives, the sienna 
as to the faithfulness or sobriety of husbands or fiances. 

2. Over-conscientiousness causing unconscious tension all the time, 
fear or worry generally being somewhere in the background. One or 
two of these cases we have finally decided were hyperthyroidism. 

3. Selfishness, self-centeredness, repression, all working in subtle 
ways to make for unhappiness and tension,—not always curable, al- 
though the school atmosphere and the large ward system make it 
impossible for certain of the obnoxious edges of character to remain 
prominent, and the older girls make it a rule to take the new ones in 
charge and make things easy for them in the beginning. 

4. Finally money matters,—not where the money is coming from, 
for that is arranged for beforehand, but the way it is given. 

It may be asked what part the use of tuberculin has played in the 
“apparent cure” of our patients. Since the opening of Arequipa the 
use of tuberculin, in which we have been guided by precepts from the 
writings and personally by advice from Lawrason Brown, Gerald B. 
Webb and Allen K. Krause, has been restricted to cases whose condi- 
tion and rate of improvement at the Sanatorium were not satisfactory, 
and this has applied to cases in all stages. When the rest in bed and 
correction of all the other physical conditions result in no clinically 
measurable evidence of improvement after a month of observation, we 
introduce tuberculin as the only new variable, continuing everything 
else as before. If a patient ceases to improve before attaining her 
normal, after a gain however slow, we are apt to try tuberculin and in 
this way we feel that we can judge whether tuberculin is really respon- 
sible for a change for the better. In two cases of tuberculosis of the 
eye we have been able to study the effect of tuberculin, and are con- 
vinced that the periods with and without it represent very definite 
periods of improvement and retrogression. In the initial period of 
correction of underlying conditions extensive use is made of iron and 
arsenic preparations by hypodermic injection with great benefit. Every 
chance is given the patient to show her own recuperative ability without 
its stimulation by tuberculin so that we may be as certain as it is pos- 
sible to be that we are not disguising or exaggerating the benefits of this 
therapy. It is therefore satisfactory to state that we feel tuberculin 
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properly used is a valuable if not indispensable remedy in about 10 
_ per cent of cases, and that it might be used with advantage as a sup- 
plementary safeguard in a much larger number whose immunity is 
probably sufficient by only a narrow margin. Determinations of this 
kind must be left for specialists in immunology although deductions 
from clinical observations seem safe if the variables in the life of a 
patient are closely studied. 

The fact that 68 per cent of our first stage cases have been back at 
work from one to five years and are still wgll speaks for more than 68 
per cent cures and above all for the lesson in hygiene which each one 
carries forth. From a missionary doctor in India and a missionary in 
Japan, from all over the Pacific coast, come back to us reminders that 
these people have gone forth as true prophets and reformers, and herein 
lies the immeasurable but probably greatest good done by the educa- 
tional work which a properly guided sanatorium may carry on. 

A final word should be said for the lesson it bears as to what becomes 
of the advanced and hopeless cases. Although we try to return them 
to homes prepared to carry on the care of them under favorable con- 
ditions and try to teach them how to live it is unfortunate that families 
too often object to the care; and under the influence of friends or an 
understandable unrest common among ignorant people, they begin 
either the trial of patent medicine or Christian Science. The absence of 
opiates in the one makes it far less popular than it was. The absence 
of result in the other is camouflaged by a certain comfort in the pat 
phrase of the soft pseudo-philosophy; and the unfortunates probably 
die happier, although probably more quickly and more distressingly 
and with infinitely more danger to others than though they could be 
followed medically. The value of the tuberculosis societies and visiting 
nurses in lessening this condition is being definitely shown. 


Total number of patients 326 
Number of patients lost track of................... 88, or 27 per cent of whole 
Number of patients located................0csseqeeee 238, or 73 per cent of whole 


The end result of these 238 arranged by stage of the disease as deter- 
mined on entrance are: 
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LIVING, SOME LIVING, BUT 
LIVING AND WELL SYMPTOMS FAILING DEAD TOTAL 


Percent} of |Percent Per cent Per cent 


patients patients Patients patients patients 


First stage : 4 6 4.8 9 5 124 
Third stage : 9 | 13.9] 41 65 


21 61 238 


The end result of these 238 patients arranged by their present condi- 


tion is: 


SECOND STAGE THIRD STAGE 


Number Number! 
f |Percent} of Per cent 


Percent] o 
patients patients 


Total living and well... .. é 78.7 18.5 2.8 of 108 
Total living, some symp- 
48 50.0 25.0 25.0 0f 48 
Total living, but failing...} 21 ; 28.5 28.5 43.0of 21 
Total dead 1 761 14.8 18.0 67.20f 61 


238 238 


End results to August 31,1917. Arequipa Sanatorium for wage earning women 


| PRESENT 
ars, | | | | | | REMARKS 
it AND WELL 
~ AU First year, September 1, 1911, to August 31, 1912 
1 1.| 17 | 35 | 66 patients, five years 
4 il 2 4 11 after treatment 
1 1 13 5 20 
ANY 19 2 3 16 26 66 
| 4 / Second year, September 1, 1912, to August 31, 1913 
2 1 11 24 | 54patients, four years 
Second 6 6 2 3 17 after treatment 
1 | 9 | 19] 54 
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End results to August 31,1917. Arequipa Sanatorium for wage earning women.—Continued 


PRESENT 


ENTRANCE sTAtTus, | status, | LIVING | LIVING LOST 

Third year, September 1, 1913, to August 31, 1914 
15 5 4 11 35 | 59 patients, three years 
er 5 1 3 — 9 after treatment 
2 1 1 8 3 15 

22 6 2 15 14 59 

Fourth year, September 1, 1914, to August 31, 1915 
Bites osc 28 9 4 2 9 52 | 80 patients, two years 
3 2 2 1 9 after treatment 
1 3 13 2 19 

31 11 9 17 12 80 

Fifth year, September 1, 1915, to August 31, 1916 
Pe is esveess 17 7 1 1 12 38 | 67 patients, one year 
2 5 2 2 13 after treatment 
1 7 4 1 3 16 

20 19 7 4 17 67 

Potals. 108 48 21 61 88 326 
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FOR THE ] 


CONSERVATION 
‘OF 


The Ghoice of Tuberculins 


1. For diagnostic purposes whether administered by the cutane- 
ous, percutaneous, intracutaneous or subcutaneous method, the original 
tuberculin of Koch (‘‘O T’’) is recognized as the standard.* 

2. In the treatment of tuberculosis the choice of tuberculins 
should properly be restricted to the preparations of which we have the 
fullest information. 


Based upon this consideration 


Old Tuberculin—**O T’’ 
Bouillon Filtrate—*‘ B 
Bacillen Emulsion—** B E”’ 


meet our present theoretical requirements. Their selection is a justi- 
fied by experience, and by advocating their use to the exclusion of other 
preparations the perplexity of the practitioner in planning a program of 
treatment of his tuberculous patients may be ee lessened.* 


Mulford Tuberculins 


The rollowing Tuberculins are undiluted 


Tubereulin, Old ("OT") Gam. Wile 
Tuberculin, Denys (Bouillon Filtrate, ‘‘B F’’)+ in 1 Gm. vials........ reudeasacee 
Tuberculin ‘*‘ (Tuberculin Rest, ‘‘T R” in 1 Gm. 
Tuberculin, Bacillen Emulsion (““BE’’), in 1 Gm. vials....................0000e 
Moro Reaction, Tuberculin ointment for Moro cutaneous reaction. In 1 Gm. 
tubes, 4 tests to the tube 
Von vant Test. Tuberculin, Old. In packages of one capillary tube with 
contro 
In packages of 3 capillary tubes ; 
10 capillary tubes with control ............. 
Intradermal Tuberculin Mulford 
In intradermic syringes, single test Packages ........cccccccccccccccccsccccscees 
In vials of 50-test packages 
Tuberculin Scarifier, similar to that used by von virquet ..................244: 
Syringéges, for administration of Bacterial Vaccines and Tuberculins. All glass 
TUBERCULIN DILUTIONS 
Single vials of Serial Dilutions “OT,” “BF,” “TR” or “BE” ............02ceeeee 
WE ALso FURNISH 
Proteose Free Tuberculin, i.c., “ the proteins have been precipitated 
y alcohol. 
Old Tuberculin Precipitate (‘‘O T P”’) ‘‘O T” precipitated by alcohol and redissolved 
in salt solution, reprecipitated by alcohol and dried in vacuum and powdered— 
used for the ophthalmic tuberculin reaction for cattle. 


*“The Choice of Tuberculins,” by Benjamin White, Otisville, N. Y., Department of 
Health, City of New York. Read at the annual meeting of the Medical Society of the State 
of New York, at Saratoga Springs, May 18, 1916. : 

+ Human or bovine type. 
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H. K. MULFORD CO., Philadelphia, U. S. A. 
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HYGIENIC PAPER SPECIALTIES 


Paper Sputum Cups and Holders—Pocket 
Sputum Cups—Paper Cuspidors—Paper 
Napkins—Paper Towels—Drinking Cups 


STONE & FORSYTH CO. Boston, Mass. 


MAPLE CREST SANATORIUM East Parsonsfield, Me. 


For Pulmonary and Laryngeal Tuberculosis. Altitude about 1000 feet. Modern 
scientific methods used. Emphasis placed on rest treatment. Tuberculin and Arti- 
ficial Pneumothorax used in selected cases. Rates $16 to $21 per week. For particu- 
lars address the : 


Sanatorium or Dr. FRANCIS J. WELCH, 698 Congress Street, Portland, Me. 


PRESCOTT, ARIZONA ALTITUDE 5350 FEET 


PAMSETGAAF SANATORIUM 


Pamsetgaaf is a quiet cottage sanatorium for the treatment 
of all forms of tuberculosis. It is beautifully situated 
among the pines in the mountains of Northern Arizona, 
and offers all the advantages of careful scientific treatment 
combined with the pure invigorating air of the Southwest 
in the midst of attractive surroundings. Especial facilities 
for Sun-bath treatment. Write for illustrated booklet. 


“JOHN W. FLINN, Medical Director 


We will send a descriptive circular and 


| f You Like this Number a sample copy to your friends if you 


will send us their names and addresses. 


Why Not Get up a Review Club? 
Tell Your. Friends and 


Get them to Subscribe AMERICAN REVIEW OF TUBERCULOSIS, 
381 Fourth Avenue, N. Y. City 
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INDISPENSABLE FOR 
WAR-HOSPITAL WORK 


THE ALPINE SUN LAMP 


has been used widely and successfully in 
the War Zone since the outbreak of 
hostilities. It is a powerful, rapidly- 
acting quartz light focussing the benefi- 
cent actinic (ultra-violet) rays without 
heat or danger of scarification. 

Promotes granulation, aids healing, and 
exerts a tonic effect. Military surgeons 
pronounce it invaluable for sluggish and 
infected wounds and ulcers, shell shock, 
skin conditions, and tuberculosis. 
Equally desirable for the general prac- 
titioner, in a comprehensive range of 
uses. 

Request data, including Booklet C on 
Quartz Light Therapy. 
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Send for Book No. 50C on Heliotherapy and . 


the Alpine Sun Lamp—FREE. 


THE SPRINGFIELD OPEN 
AIR COLONY 


A SANATORIUM AND SCHOOL 
FOR THE TUBERCULOUS WHERE 
HAPPINESS IS REGARDED AN 

ABSOLUTELY ESSEN- 
- TIAL PART OF TREATMENT 


NOT AN INSTITUTION. 
NOT A HOSPITAL. 
NOT A LABORATORY. 
NOT A SCIENTIFIC WORKSHOP. 


q A SANATORIUM WITH A PER- 
SONALITY WHICH RECOGNIZES 
—- OF THE PA- 


q NO MORE PATIENTS ACCEPTED 
THAN CAN RECEIVE THE CON- 
STANT PERSONAL ATTENTION 
OF THE MEDICAL DIRECTOR. 


gq RATES LOWER THAN ANY OTH- 
ER MID-WESTERN SANATORIUM 
GIVING THE SAME QUALITY OF 
INDIVIDUAL SERVICE. 


Circular on request 


GEORGE THOMAS PALMER, M.D. 


Director 
SPRINGFIELD, ILLINOIS 


Order 
Your 


REST-EZY 
Collapsible 
Recliner 


00 
‘Reading Rack 


$5.50 Extra 


Complete with 
Magazine Rack 


Only Recliner that folds easily for shipping or stor- 
ing. Satisfaction guaranteed or money refunded. 


Our own model; in Mission style, strong and serviceable. 
Eight legs have ball-bearing casters. Wide right arm ex- 
tends enough to make good writing board. Fifty-six coiled 
springs thruout, including back, all attached, strong and 
substantial. Back-adjuster enables occupant to auto- 
matically adjust the back rest to eight different positions. 
Serviceable cushions, designed especially for these chairs. 


LARGE 1918 CATALOG 
SENT FREE 


W. C. Leonard & Co. Steet. 
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ANNOUNCEMENT OF THE FIFTH SESSION 
of the 


TRUDEAU SCHOOL OF TUBERCULOSIS 


June 19th to July 31st, 1919 


A six weeks’ course of instruction in the advanced study of tuberculosis. 
Clinical and laboratory facilities especially for the diagnosis and treat- 
ment of incipient tuberculosis. A limited number of physicians 
‘or undergraduates. Course includes a comprehensive 
study of the history, pathology, diagnosis and 
treatment of pulmonary tuberculosis and 
its complications. 


Special instruction in X-Ray methods and interpretation, the 
complement fixation test, tuberculin and artificial pneumo- 
thorax; sanatorium treatment, organization and management. 


Fee $100 


Scholarships available to a limited number of students. 
For Prospectus of Course and other information address 


Secretary, The Trudeau School, - Saranac Lake, N. Y. 


BOOKS FOR YOUR PATIENTS 


John B. Hawes, 2d,M.D. - = Consumption, What It Is and What To Do 
About It, price $1.00, postpaid. A brief but 
comprehensive work for the patient, that 
bee answer many questions for the busy 

octor. 


Edward O. Otis, M.D. - = - Tuberculosis: Its Cause, Cure and Pre- 
vention, price $1.50 postpaid. While Dr. 
Otis has designed his book primarily for 
laymen, it is the kind of standard treatise 
on tuberculosis that any physician may well 
keep on his shelves for reference. 
Consumption, A Curable and Preventable 
Disease, price $1.00, postpaid. Because of 
the eminence of its author, in the tubercu- 
losis field and the excellence of the work, 
this book will prove a valuable addition to 
any physician’s library. 

The Battle With Tuberculosis and How To 
Win It, price $1.50, postpaid. In this book, 
designed by the patient and his family, Dr. 
King has conveyed a vast amount of infor- 
mation about home and sanatorium care of 
tuberculosis, in readable form. 


A REAL SAVING CAN BE EFFECTED by purchasing your medical books through 
the Book Department of the Journal of the Outdoor Life. 


Book Department 
JOURNAL OF THE OUTDOOR LIFE, 381 Fourth Avenue, New York 


Lawrence F. Flick, M.D. - 


Dr. MacDougall King, M.D. 
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Clinical Experience 


has shown that creosote is of value in the treatment 

of pulmonary-infections, especially the bronchitis asso- 

ciated with pulmonary tuberculosis.. But the difficulty 

was how to give a sufficient quantity of creosote with- 
.. out provoking untoward effects, 
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ONE POUND 


Calcreose 


TRADE MARK 
Process Patented 


Forthe and easy preparation Wh 
Calereose is chemical combinationof 
d caiciu contains: 
ly 50% pure beechwoud creosote. 
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ii 


NEWARK.N.J.U.S.A. 


CALCREOSE 


has leet that npoblasis: Calcreose is a new creosote 
- product—containing 50 per cent: of pure beechwood 
- ereosote—which can be ‘taken in large doses (160 . 
grains daily) without:causing gastric irritation or dis- 
‘comfort. It is best given in tablet form. The dosage 
is accurate and easily controlled: 


TABLETS . POWDER __ SOLUTION 


THE MALTBIE CHEMICAL CO. 
NEWARK, N. J- 
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THE NON-VIRULENT T. B. VACCINE 
For use in 
'TUBERCULAR INFECTIONS 
Write for Literature 
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